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ALPINE CLIMBING 


The First Woman to Scale the Grépon, the Matterhorn, 
and Other Famous Peaks Without Masculine 
Support Relates Her Adventures 


By Miriam O'Brren UNDERHILL 


ALTHOUGH climbing the bie rock 
and ice peaks of the Alps is a sport 
that gains immeasurably in interest, 

fun, and excitement from ‘doing it on your 
own,” only recently has this been conzid- 
ered at all proper, even for men. For 
women to climb not only without guides, 
lit without men companions, is still un- 
usual. With « few exceptions,” women 
have never climbed alone. 

The essence of guideless climbing con- 
sists im taking, onesel{, the entire respon- 
sibality for carrying the climb through to 
a successful finish, This is a Int of fun, 
and To saw no reason why this pleasure 
Should be closed to women, althowzh some 
af my fiends aman the French men moun- 
tnineere trie patiently to explain. to me 
why it was theoretically impossible for a 
womiin to lead a mountain climb, taking 
the entire responsibility herself without at 
least masculine “moral support.” 

THE GREPON THREATENS AND ALLUEES 

T was unconvinced, however, and 7 per- 
sisted], aibeit very privately, in my deter- 
mination to do a bie climb sans Aomemes. 

Furthermore, I vowed it should be the 
traverse of nothing less than the moat 

© The harnesses Rolands ard Tlonw Eotvia, 
of Bodopest, cid: several Dolomite. climbs sherthy 
befor the © war, und three Enelish women, Miss 
Bray, Mics: Dorothy Pilley (new Mrs. Armstrone 


Richarris), and Miss Wells (now Mrs. Hurst}, 
fit some climbs in the Sags-Fee regian in 1920, 


famous of the Chamenix Aiguilles, the 
Grepon itself! We should see whether 
women could climb on their own! 

Of course, the Grépon—TI barely ac- 
knowledged this ambition even to myself— 
was nit fo be thought of as a first mantess 
climb. Thowgh 1 had led it the year before 
(to “lead” being to go up first.on the rope}, 
I had taken with me a professional porter, 
a man capable of assurmitig the entire re- 
sponsibility and doubtless certain in his 
own mind that he had done so, 

Far more difficult thon anything at- 
tempted befure by women alone, thouweh 
not to be compared with same recent climbs, 
the Grépon had counted for years os one 
of the hardest rock climbs in the Alpe— 
one that even some of the licensed Chama- 
mix guides cannot lead, It needed working 
Lo tn, 

The Petgne (about 10,500 feet), another 
none of the Chamonix peaks, seemed suit- 
able for a beginning, since, while lower 
and less difficult, it is in many ways like 
the Grépon, with bold, sweeping, vertical 
lines and sheer granite walls. Women had 
climbed it with men, bat never alone. 

Fortunately, T had right at hand a friend, 
Miss Winifted E. Marples, of Londan, wha 
felt as I did about manless climbing, ariel 
with her I set out. In the evening of Au- 
gust 13, 1929, we arrived at the little chalet 
of Plan de PAiguille, som some 4,000 feet above 
Chamonix and just under the Peigne, 


Photagragen try Siren OF ken: Dondero 


JUST LEAN BACK AND RUS TXWH 


“Reping off” in a device for descending vertical 
qltches or other not easy to negotinte, tut it 
cannot be recemmended to the Inexperienced of 
to those subpect to dizeciness. 
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We tight have reached the same start- 
ing. point by leaving Chamonix the next 
morning, in the first swinging busket on 
the Aiguille du Midi aériad railway, but we 
wished to get an earlier start, and thus 
avoid guided parties and escape the suspi- 
cion of benefiting by the expertence of a 
ood guide without paying for his services, 
Since this was our first manless climb, we 
purpesed to do it absolutely onconducted., 


ADVENTURE IGINS WITH THE PEIGNE 

Oar Jandard woke ws for breakfast tea 
about 4 o'clock the morning of our climb, 
and we started aff in hich spirits, with our 
Hithe candle lantern casting its beams feel ily 
inte the darkness, Having scouted a bit 
before going to bed, we knew the way over 
the grassy alplanids ta the rocky moraine 
dione the right bank of the Glacier des 
PHlerins, Our precaution insured us against 
the humiliation of getting Jost in the pas- 
tures before daybreak and wasting valuable 
tire, 

Tt was not quite light when we reached 
the foot of the steep, snow-covered fan— 
the “cone of dejection” the French call 
it—to which the moraine lends; but on the 
snow we could see well enough to start up. 
The snow was frozen hard: our nails bit 
well: and, although the cone was steep, we 
could walk up it with just a nick from the 
ice ax now and then for a footstep. 

We knew well encuch that we ought to 
delay then and there to cut s good tine of 
steps fur use in descending that aflernoan, 
when the snow would be softer and our 
nails would not hold, It is ensier to cut 
steps ome up, on the hard morning snow, 
than to lean far out froma precarious fout- 
bold on a steep slope and hack them going 
down, in the afternoon, while pieces of ice 
and rocks loosened by the sun come crash- 
ing dewn from the cowloss, or guilies, that 
drain the mountain walls. 

Nevertheless, we neglected step-cutting 
and walked on up the fan toward the cou- 
loir that comes down from the Col du 
Peime, thinking of the guided parties that 
would be right on our heels assoon a5 the 
furet basket train came wp from Chamonix. 
Let the guides cut their inevitable elephant- 
size steps ta walk down int We might as 
well keep our lead. 

Crossing fairly easily the fberguchrund, 
that large crevasse that almost always splits 
open. where the lower-lyine glacier sepa- 
rates from the main rock of snow mms 
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of the mountain, we reached! the focks at 
the side of the couloir: From there on it 
was just sheer fun, rock climbing on good 
fim Chamonix vrantte. 

Finding the route was exsy ¢nouch. We 
knew irom the guidebook that it followed 
Giral the cient ane. then the left bank"™ af 
the couloir from the Col du Peigne, a-sieep, 
narrow leit ring nearly 1,400 teet above, 
iciween the wills of the Aiguille du Peigne 
Gnd the Aiguille des Pélerins For the ce- 
tails of the course, we followed in general 
the mist likely looking Hine over slabs. anc! 
uy litth cracks and chimneys, and we were 
gratified to ind that the nail scratches on 
the granite rocks usually went the same 
way. 





THE GLAST FEW FEET THE TiANDEST 


soon we were al the level of the Col du 
Penne and facing the tinal wall of cur peak. 
Here come the most difficult rock climbing 
ai the day—a long, steep chimney, with 
cod bit somelimes smallish holds, 

The jundebook had mace me a little wary 
of this chimoey by warning that it im- 
creased in, difficulty as one ascended, and 
that the last 50 feet becanie especially deli- 
cate because of the ranty ol folds, TD there- 
lore brought up my “second man™ at fairly 
short atl trequent intervals, emploving 
that favorite dodge of the leader who is not 
uite sure of what & coming next. 

In rock climbing that 43 ut all difficult, 
only one Gerson moves.at a tome, the others 
being in secure positions and always ready, 
should anything huppen, to hold the rope. 
Ht the secenel or thirct mun should fall, those 
above could usually check him almost in: 
stanviy. Li, on the other hand, the leader 
should fall, he would probably have to drop 
twice the length of the rope before the 
second Taam, below, could holed him 

Nothing happened, however, and soon 
we were on the summil rulee, o narrow 
crest of huge, upstanding granite blicls. 
We scrambled joyfully along these and 
posed a pleasont half hour on the sitruil 
eating 2 mid+mormmge lunch and admiring 
the magnificent precipice: of the alguilles 
nrouhd wt. Then owe cume down from the 
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Pha inetarie ba! Brnelliod Weshbars 
SOME FINESSE 15 REQUIRED TO BACK OFF THE BLOCK 
Hanelng the rope by its midpeint over the wpper corer of the Grand Gendarme of the Grepon, 
the alpinist slides down astride the edge with one leg and atm on ech side ane holding one strand 
in each bot. Lf be falls to the left, he lance 3,000 feet below; if to the mht, 5,000 feet, Grind 
Himbers are careful to bold on Lo both ends of the ine! 
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farther end of the summit ridge, “ropmg 
of” a time or two (see illustration, page 
132), and rejoined our rowte of ascent In 
the couloir, 

When we reached the top of the snow 
fan, at the gully base, we suildenly realiaed 
that there had been no other peaple, guided 
or othetwise, on the mountain all day, ancl 
that we had ne steps cut for the descent! 

I was all. in favor of taking the whole 
cone in a stasidling glissade, which is the 
same motion as skiing, only without skis. 
Miss Marples; however, abjected on ac- 
count of the piles of jagged rock at the bot- 
tom of the snow slope, She had slid into 
them once. | 

Retreating in the face of bad weather, 
on a previo attumpt at the Peigne, she 
had been jerked out of balaner on this snow 
slope by a gentleman, one who has since 
done, in the Himalayas, ine of the biggest 
‘climbs that has ever been accomplished by 
man (even the gods slip) up sometimes), 
and both of them bad rolled into the rocks 
and got scratched up a hit. | 

We compromised, cutting down the upper 
half of the cone and glissading the lower. 





“AN EASY DAY FOR A LapY'? 

The Peiune hoving gone off well, in good 
time, and without any of the catastrophes 
that had been prophesied, I felt much re- 
assured, even a little elated, and ready to 
take on the Grépon itzelf without further 
delay. Three days later, therefore, Ma- 
dame Alice Damesme, of Fontainebleau, 
and 1 dic) the first manless traverse of the 
Grepen, | 

Mummery, the great. English climber, 
who, in 1851, was the first to reach the 
summit of this peak, says: “It has f[re- 
quently been noticed that all mountains 
appear deems! to pass through the three 
stages: fin inace (sible peak, the most ciit- 
cult ascent in the Alps, an easy day for a 
lady.” 

I must confess that the Grepon has not 
yet reathed Mummery's final stage, and 
that the heading, “An Easy Day for a 
Lady.” which the London Timer put over 
the poragraph describing our climb of the 
peak, is not an altogether accurate descrip- 
tion of the affair. 

The surmmit ride of the Grepon, approx- 
imately horizontal, resembles a crenélated 
wall with five or six spires or pinnacles. 
The sport consists in reaching this ridge 
at its north end and traversing over and 


around the pinnacles to the south, where 
ent descends to the Col des Nuntillons, 
On the west side the sheer granite wall 
drops in one sweep 3,000 feet to the Glacier 
des Nuntillons, and on the east 3,000 feet 
to the Mer de Glace, 

Mummery and his guides, Burgener and 
Veneta, bad) reached) the summit of the 
Grepon from the north by essentially the 
same route as that used to-day. Four years 
later, tn 1885, M. Dunod and his puides 
reached the summit ‘of the Grepon by its 
ROUthern riige, 

The first complete traverse of the peak 
(and the fourth aseent)—up the north 
side, over The summit ridge, and down the 
sent h—wiss accomplished in 1892 by Mum- 
mery himself with three friends, puideless, 
and in (893 Mummery led a party over 
the Grepon that included the first lndy, 
Miss Bristow, “who had ever stood on this 
grim tower,” _ 

Alice and I left the Montenvers Hotel at 
2:35 on the moming of August 97, At 
5:40 we had reached the “breakfast place,” 
the Rognon des Nantillons, a rocky prom- 
onary emerging from the lower end of 
the Glacier des Nantillons (see (Ilustration, 
page 142). Several ‘caravans’ were break- 
fasting together there: for as far os that 
puint the notes to three alguilles—the 
Charme, Gropon, and Hlaiti¢re—are the 
SILNie. | 

Upon Jearning what Alice and 1 intended 
to do, all asked incredulowsly, “Vows deux 
sentes?™” and courteously attempled to con- 
ceal their smiles when we replied that in- 
deed “we two alone” were essaying the 
Grepon, | 

They were wood sports, however, As we 
left the Rognon they politely held back and 
allowed us to lend the way up the Glacier 
ies Nantillons and on up the rocks—rela- 
tively easy except for one or two pitches — 
to the Charmoz-Grepon Col, the depression 
between the Charmoz and the Grépon 
where the series climbing hein. 

The wall of the Grépon rising above the 
Col looks tmclimbable. Tt is umbroken ex- 
cept for a narrow crock between the main 
will of granite and a halt-rletached slab 
that lies upainst it. This is the famoys 
Mummery Crack, 60 feet high, and the only 
witty from here up to the ridge (see illustra- 
liens, pages 156-7). 

In 1892 Mummery, quideless, made his 
secon] aacent by this route, leading the 
trick himself. He wrote of it, “Tt Is the 
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Phertagrariti bey Want OY dAen Cade] 


IT WOULD BE “ONTY A COUPLE OF JUMPS,” aNyYWAY 


The tirthod tlemonstrated in this traverse between two of the Clocheten= de Ptnprar, above 
Chamonix, permis the conquest of an uncimbuble tower. The ahiunivt lasses the summit from an 
uccetdble eve atl goes peross on the rope, The start bs the hardest, for he mei force apart the 
feo fines meder bis knee te keep from awinging mround underneath, The Linprovescd trolley sages 
when weight i= put anit, toaking the take-off alarmingly downhill, 
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touzhest bit of rock 
climbing [| have ever 
attempted.” 


LADIES FIRST UP MUM- 
MERRY CRACK 


At the Col we found 
two climbers who had 
come over the Aiguille 
des Charmoz—Armane 
Charlet, Chamonix’s 
best guide, and Mfr. 
Guide Alberto Rivetti, 
of BRiella, Italy. ‘This 
party should naturally 
have preceded us up 
the crack; but, know- 
ing well that we would 
like to go abend, Ar- 
mand announced that 
they were stopping al 
the Coal tor a lunch. 

A few of the younger 
and bether guiles take 
a most sportsmanike 


% 
if 
rl 


attitude toward the fT 
“eans-culdes.” Koren f 


_ 
“Te, 
“i. . 
= a 


chmbere themselves, 
they appreciate the 
Spirit that makes pH 
mie wish to do climbs 
on their own. I do nat 
believe they feel seri- 
oly worried that 
women, AL any rate, 
will take many of thei 
jobs away from them! 

Since I hac led the 
whole climb, with a 
porter behind me, the 
summer before and 
Alice had never led it, 
we readily agreed that 
ste should have the 
privilege of going ahead, She (mn £929) 
ante | (in 1928) are the only women who 
have led the Mummery Crack 

The crack i climbed by jamming in the 
right hand and the right foot and alter- 
nately raising them, first supporting the 
weeht on the foot and working the hand 
higher: then hoalding everything oan the 
jammed fist and lifting and again weleineg 
the foot, Che lett band feels over the out- 
side of the sli, clinging, as Mummery says 
of another of his climbs, to slieht “disenl- 
orations in the rock.” The left foot, use- 
less, swings in the air, 


NO TRUE 


ot the wulsiie 





MOUNTAINEER LEAVES THESE 


LP heitine= poh be Retbheet TL. Bb. US perheetilll 


BEHIND 


Modern jt anea nee sbout the height of a comfortable cone, comsit- 
erably chorter than those formeriy teed 
“rites better than 
fiten worn between the bay and the climber'’s back, or, i here, Ged 
Chere is never room for it tineide, 


A lone rucksack, partly olled, 


smaller one, atufied, For coolness; the rope m 


It 7 hard, ctrenueus work, particularly 
at the bottem, where the crack overhangs 
slightly,.so that the climber ts leaning back- 
ward as he works his way painfully up. 
Alter about 30 feet, there 6 a platform, a 
emiall qulward-sli Wynd Rae shelf, where he: con 
rest. Above that the crack becomes wider 
and not quite so difficult, although still very 
fatiguing. 

on-climbers offen ask me how a woman 


con be strong enough for exertion that 
would tax an “athletic young man.’ Strange 


as it may seem, physical strength is a rela- 
ively unimportant part af the equipment 
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Piitreerrag hs tie Shedvion) Washburn 


THE GHEPON PROVIDES A LUNCHEON TANLE FOR ITS CONQUERORS 


The tritunphant mountaineer i= standing on the summit, a large lal rock, which he ha 
reached by climbing opm crack Five thousand fect below, to the leit,-is-the crevessed Glacier du 


Gitont, and th the background the Col cy Géant, on the [talian frontier, Alter the author 
ind compaction had accomplished the ascent of this needle, a famous man mountiineer announced 
sauhy that the Grepon had “disappeared” (sto tent, pare 146), 
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necessary to lead the Mummery Crack or 
mist other Alpine climbs, for that matter, 
A certain muscular vigor is indispensable, 
nf course, 05 indispensable as having a right 
arm and a right leg anc just as clémentary; 
but Ae beat avant ng how to ose strength 
to the Ef i. more m 

The greater the aetitane the elgg 
power required. Of the many “athletic 
voting men” in the valley of Chamonix, few 
leut the Mummery Crack. 

Nove who goes up first without the se- 
curity of a rope from above cin make the 
slightest slip, the slightest miscalculation, 
in climbing at least the upper part of the 
Mummery Crack, aml! live through it. The 

climber knows this well, as he clings there, 
looking down at his frivnds 60 fect below 
and then at the jagged precipices hundreds 
of feet beneath them. 


NERVE CONTROL INDISPENSANLE 


He cannot get punicky. He cannot allow 
his muscles to become tense and thus need- 
lessly use uprenergy. Becnie there is real 
danger of becoming stack, he cannot jam 
himself too far inside the crack in the al- 
moat instinctive elfort to “get m out of the 


view,” but must keep well outside, where 


progress is mister, He cannnt huey: he 
must be just as calm ancl cool and unilus- 
tered) a if nothing whatever depended on 
his getting ups, 

Alice Was perfect. She climbed that 
crack with the poise and assurance of a 
lady crossing ber drmwing-room floor, and 
we all cheered when she reached the tog! 

The person who climbs the Mummery 
Crack with 4 guide, professional or ama- 
teur, knows: nothing of all this. Held by 
a teliable rope from above so that the pen- 
alty for failure is reduced from everything 
to nothing, he strugeles mienely with the 
physical difficulties—and loses, in miy opin- 
ion, a major part of the fun of the climh, 


After the Mummery Crack we hod a 


delightful series of tock problems, as we 
climbed up and down over the different 
towers—overhanges, marrow tunnels, small 
ledges, smooth blocks, and all. the rest. 
Each probleri called for Its own technique 
and all of them used many muscles. 
One of the towers, the Grand Gendarme, 
a huge scjuarish block resting on snother 
seentiee block, and the distance down to 
the gap oti the farther side is some 30 feet. 
The descent is made by “roping down"— 
that is, by hanging the rope by its micpoint 
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over the top of one of the vertical edges 
af the upper block and sliding down this 
edee with one lez on each side, holding one 
strand of the rope on the left wall and one 
on the right (see Hlustration, pae 134), 

The start is sensational, a hacking off 
into space with a drop below of half a mile! 
[ have seen climbers hesitate for a Jong 
lime before managing to do this, ye when 
they were held firmly on a second rope by 
a guide above. 

Neither Alice nor I had any anchoring 
rope: when we backed off bere, We hasl 
hut wished to canty two ropes, and our 
climbing rape of 150 feet was needed for 
the r 


The actual summit of the Grépen is a 
large flat rock (see illustration, opposite 
paige). Here we all had lunch. together— 
Mr. Kivetti, Armand, Alice, and [— while 
my mother and Alice’s small daughter 
watched us through telescopes from Chame- 
nix (Sie Hlustration, page 170). Lunch was 
made entertaining .by the facetious Afr. 
Rivetti, who delivered. an impussioned ofa- 
tion on the humiliation suffered by a man, 
and aman who had always considered him- 
self a good climber, at being escorted over 
a Grepon by a guide om such a day as 

15, 

Leaving the summit at half past 10, we 
roped off again, on the Mer de Glace sicle, 
where the drop to the placier is a vertical 
mile. For roping off there are different 
methods of arranging the rope around the 
oor to give varying degrees of friction, 

but In“any case one should Jean well back, 
keep the hands up and the feet slightly 
apart for better balance, and then run 
lightly down (ee pages 132 and 144), 


LETTING OO VIR A MILE DROP 


At this particular place it is necessary 
to go down over rather « large overhang, 
and as the feet step ower the overhang, and 
the body naturally swings in toward the 
rack, there is danger of scratching the 
hands against the edge of the rock (see 
iustratient, page 165). The way to avoid 
this is to let go af the rope just abuve the 
edge of rock and quickly grab it again 
underneath. 

Once at the Col des Nantillons, the ruck 
Gimbing 15 over, and from there down. to 
the Rognon one follows the rather steep 
Glacier des Nantillons, crossing a few cre- 
vasses im the way (see ilistration, pate 
45). At one point it is mecessary to poss 


qu wi) yy Sean ‘aij m1] UG ay Pyuaa ety) uy Waepu neti AMC MQ) jo Go] Ge srpwhesy 20] aared NET Say pst | fat A SY) UMP SOLO Sod fio 397-¢o Lt J18 Tr 
SOTTO A, GAP Aa) at) in Upp shoo jo NY [ASE Are Duo) ‘STRAT (Pye Ip] SY] Ot EROS Ag uappiy Aye) Gedaley) ony jo [ea oy] au) 


HIVIO ONIONVH V HEVENAE WLLL ¥ AwtdH Stang 


17 toe oe) Mi Us i 





"RO, Oy Ff ET ay 2] Pu espe 
pore rita [Micha Dip htos 10 FMP ay) fy SU Y whut [ralph any 
hi bipepel jie sal | pea ay He OL Re ee ee Ly oPTTEEEY oT) F 
i] eye aye Dy aye) At] uy yy yoy) 8) PAO] Praga A, aps 
PA ey AMO Gem ytidy t tec ti at) Oy) Se PL Met) pal fen 
Tae SEV OF] BOIS ayes sayy Ce UTE ap ob yey any 


SGV LAOAnNOD OSV NWATO Say SLO GT) ANIDITV SLs 


Par EE Pee 
Wild ; , 





paar St) War | Hetil PCD OA AE) BCE Pp ye Ee ate 
geri AA! Bplay) ios] red ria, | ee aL UU Up Cid) 
Ae Sty sul tore 2 jad} eevee eeley> PH] POY were fel | erty 
}u Au pan icy io PIUayee] Sf aap ayy Pa “oo yy Ty oO) paw} pany 
Ole HAA, fod oo cape oy io at thas od Aural) =U 
TALE MA's fo A Lory | [RaLe|scapy mea wes pirptatl- = | LARS ay 


ATOM PHVNMOTHSVa SY SIL OVE SHTEAT TO Ad T 


yy UN if p LUG ty je iguey | 








7] sppOl] wall @ 7 ay Fey FELT Ea Ls mt. 


[os ve suoyt ‘puszny uy 


aeSy AH OVA 


ML aay py acy apc etie yey 


Sata 





ZLELL 


ASVS 


"OR AO TRO Cn 


Cy dadin ony fe aon jo ain of 
[ratriaeet puaiey 


oo a 1 | | rel TEL | ie 


a0VN GT 





“PuO JaMog Gost Sep] an) eyrcl ay faaqenp os 7 “PeMeAoD ply or 


Eo Wiad ayy Hit “EpoeYy ayy Li [etd at pape " BT Jey) Gores, tory 


oF uy poy Sy PRA spy e mina Ti “EAE Sout Wry wy iy 


WVTIOD WT Wak LOM La AVA UNO ‘SOL .4a0 oNIaOH,, 


(eepoedfran yy pyr yp aarpope ey yaleathe pert) 





144 


Ch J 


mat jriue Ga 


RIN | BPE ay uy (OPI EOI “COTTER, Capi Tapa ey Sty) we biestl 


TAT & ae HUE 
vt] 


fitedl “wat Soe) Ri AOy Sy a PE Bey Ag SOOKE OC] fo AEE ay) Ee ae AL eee 


SHStVATHO ZHL ONOMY dtr boot WIV L640. 


Cy a Cy recap pag Ary Peep 





LEA SHaARALTO 


= 
tT 


A. Py 
= 


ae | 


I. 
Fal Ort] S 


o GEL] tals 


5 a: oye 
| i 


Lig SN SC cet Ay, 





iy 
=F 
aa 


[46 


slong the base of some cliffs with a hanging 
#lacler projecting over them, from which 
huge blocks of ice break off from time to 
time (see illustration, page 142), One's 
pace usually quickens a bit here, 

We reached the Kopnon again at five 
minutes after 1, and there waited for Mau- 
rite Damesme (Alice's husband), Winifred 
Marples, and Rene Picard, who had done 
the traverse of the Grands Charmoz that 
diy. That motming Alice and | hud left 
our crampons rather too high up on the 
tlacter, at the foot of the rocks below the 
Charmez-Gréepon Col, and we should have 
been obliged to climb Up again a consider- 
able distance to fetch whem, had these 
dthers not brought them down to ws, Tt is 
rather convenient, [ have noticed, when do- 
ing: this manless climbing, to have it husband 
or two around to gather up the loose ends! 

That evening some friends strived In 
Chamonix and asked for the latest news: 
“The Grépon,” replied Etienne Bruhl, “has 
disappeared.” To their astonished protests 
he explained that, while there might still 
be some rocks standing where the Grépon 
ised to be, the climb ne longer existed: for 
no self-respecting man could undertake it, 
now that it had been done by women alone. 

The next season TI was able to do only 
one manless climb, the Torre Grande, in the 
Dolomites, one of ‘the towers of the C inque 
Torn group: near Cortina d'Anipezzo. 
Alias Marjorie Hurd, of Cambridge, Mas- 
sachusetts, was my companion on this add- 
VETTE: 

I should like to do more manless climb- 
ig in the Dolomites, since it has long been 
one oof my favorite regions in the Alps. 
Dolomite climbing is rock climbing far ex- 
tellence, The rock i8 9 magnesian lime- 
stone, wery firm and solid, often almast 
vertical in its forms, but so broken up into 
little projections and hollows, resembling 
in texture solidified sponge, that steeper 
and more startling routes are possible on it 
thin in most mountain regions. 


KING ALBERTS FAVORITE CLIMBS 


For these rensons, no doubt, the Dole 
taites were long a favorite climbing ground 
of the late King Albert of the Belians, an 
excellent mountaineer and a particularly 
brilliant rock climber. Of course, he visited 
other climbing regione as well—Ccurma- 
yeur, Chamonix, the Engelhiirner—hut al- 
most every September he was hack at Tre 
Croci, just above Cortina, for a round of 
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his favorite sport. Queen Etieaneth:: occa 
sionally did some of the easier climbs, 
not in the last year or two, 

The King was once climbing in the 
French Alps ‘ike I was there with French 
friends, and extended an invitition to same 
of the best clinibers among the Frenchmen 
to get up a guideless expedition, The 
climb did not come off becnuse of unfaver- 
able weather, but the chosen ones were 
primed as to the proper etiquette. Formal- 
ity, it seemed, diminished with altitude: so 
that when one got to a mountain hut it wis 
hecessary bo use only ordinary courtesy in 
passing Ais Mujesty the omelet, while out 
on the climb itself all restrictions were 
thrown aside and one could “swear at him 
as if he were one’s most intimate friend,” 
The trie sporting attitude! 

I never saw King Albert ‘in the Dolo- 
mites, partly becnuse he went there in Sep- 
tember and [ preferred my Dolomites in 
the spring, It is just as well, perhaps, that 
we were not there at the same time, be- 
cause we Should both have wanted the same 
guide, Angelo Dimai, the best rock climber 
I have ever seen. 1 did a eTeat many of 
the climbs enjoyed by the King. 

Once when Angelo ancl | were making the 
first descent of the Spigola (ridge) wf bait 
di Fiammes, a route which we had already 
ascended some years previously, | saw a 
fiton™ firmly driven into the rock ot a 
traverse where n slip would have entailed 
an awkward pendulum. | remarked that 
this safety device had not been there when 
L had last seen the place. 

Angelo replied that he hic put the piton 
in when be hod taken the King of the Bel- 
fians up this route, because—very gravely 
and seriously what I am climbing with 
the King of the Belgians I don't want to 
have any accident. Of course,” be added 
quickly, with a twinkle, “when. it's only 
you, Todon'‘t care.’ 

The closest Dever came to the King of 
the Belgians was in Angrlo's guide's book, 
where for several vears our simatures fol- 
lowed each other on alternate pages: 
“Albert, roi des Belzess . . . Miriam 
E.O'Bden . |, Albert, roi'des Beles 
. Srlam F. O'Brien.” 

Every Dolomite evide, like those in many 
other Alpine regions, has an official pote- 
hook containing his guide's license, printed 

"A pilon is an fron spike with an eve the 
which the rope eam he astre sual i 
ring, 
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regulations for the centrol of the guiding 
profession, aod numbered blank pages for 
his clients to record the climbs done with 
him, vind a few words of appreciation of him 
a a guide, The aim of some guides is tu 
have as Hany entries as possible, to show 
what fin! fellows and popular guides they 
are, Others consider that it lends more 
“tone” to this volume to omit the more 
banal climbs. 

! have never known one who pared his 
list eo closely as Angela, Personally ¢ have 
always suspected that this may well have 
been ao device on his part to foal the tox 
collector, since a guide's income taxes are 
based un the numberof entries in his hook. 


PEEPARING FOR THE MATTERHORN 


In the season of 1931 my heart -was 
set on climbing the Matterhorn muaniess, 
Though far less difficult technically than 
the Grepon, this famous peak js biz ane 
Striking, with a formidable history -and 
reputation. The climb presents no inde 
Vidal pitches of areal difficulty, but it is 
tiringly long-and higher than the Grépan by 
4,000 feet. 

To climb the Matterhorn, Miss Jessie 
Whitehead, of Cambridge (it may be either 
England or Massachusetts}, Alice Da- 
meame, ated [| were to meet in Zermatt on 
Auguat 2. T hoped to get in training early 
in. July by doing a few manless climbs in 
the Oberland with Mademoiselle Micheline 
Morin, of Paris, Up to-date all our man- 
less climbs had been primarily rock climbs, 
and we Chose the Oberland region this vear 


becuse there the climbs are mostly snow 


antl fee, 

The Jungfrau itself, most beautifial of 
the Oberland peaks, seemed a bit too easy 
by its regulur route, We thought that its 
neighbor, the Minch, separated from it by 
the Jungfraujoch, might be more interest- 
ing and still not too ambitious fora mantess 
caravan on their first climb of the season, 

Micheline and t arrived at the Jungfrau- 
joch about 6:30-a, m., July 11, erigaged our 
room at the excelent hotel which has been 
carved out of the mck and ice, left. our 
toothbrushes, and started at once for the 
Monch, In doing climbs from the June- 
fraujoch, one has the advantage of being 
11,400 feet wp ot the beginning and thus 
saving much exertion. 

The ordinary route up the Monch crosses 
the upper snowheld of the Jungiraufirn tu 
the Oberménchjoch and then wscends the 


efiort unnecessarily. 
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southeast rie. Tt is throughout a smow- 
and-iee Climb, and while the ridge is fairly 
steep in places, there is no great difficulty. 
We planned to use this route for the de- 
Hoent, a to wo up by the southwest ridge 
a more interesting climb, with some easy 
rack work as well as snow and ice, 

Since the latter ridge runs directly up 
from the Jungfraujoch, we had only to walk 
around the little Sphinx and go up a steep 
but short slope of hard snow, crossing a 
small éergschrund on the way, to get upon 
the ridge itself. For moet of the time we 
stayed on the crest of the ridge, finding it 
more amusing to climb over the gendarmes, 
of rock towers, than to go round then) 
(see illustration, page 159), : 

There is only one little rock pitch of any 
difficulty, a slab where the holds, although 
good, ate somewhat small for the big, 
heavily nailed boots that even a lady wears 
on the peaks of the Oberland, About half- 
way up, the rock climbing came to an end 
and the rest of the ridge was snow, Here 
we stopped fora little lunch and decided 
to put on aut crampans (see [[lustration, 
page 143), for on the ridge ahead the anow 
was very hard and ficy, 


FORGOTTEN CRAMPONS MEAN TROUBLE 


Tt then developed that Micheline's cram- 
pons Were net in her rucksuck: they sub 
sequentiy turned up on the floor of our 
bedroom. wt the Junefraujech, This was 
something of a catustrophe, since there were 
no tracks of any previous party, and with- 
out crumpans we should have to cut steps. 
Worse still, I should have tu cut them all: 
the person who has crampons is the one 
to oo ohead, 

For my own well-shod feet T did not need 
steps and 7 did not purptse to waste any 
Y. L regulated the size 
of my steps, therefore, according to Miche- 
line's protests. Lf she insisted that she ab- 
solutely could not advance in such Small, 
sketchy steps; | would reluctantly cut them 
a little bigger; but ii, on the other hund, 
she came along relatively easily, I knew 
that the steps were larger tian necessary 
and accordingly reduced their size, 

It took us a long time to reach the sum- 
mit, All the way, there was very hard 
snow, almost ice—ap iinusual condition «an 
this ridge. Tt was the first big climb of the 
year for both of us; we were not yet accus- 
tamed ta the altitude: and steady step cut- 
ting at 13,000 feet tikes one’s breath. In 
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[he carly alternoion we ate a second hanch 
on Lie top, in the midst of #orreous Ober- 
land views. 

Cin our descent over the ordinary route 
we Suffered another mishap, ¢ heard a 
tinkling nolse, ond there was Aficheline's 
ice ax siding down inte the bottom of some 
crevasse below! 

Ik rit way to walk down a nurrow anil 
sleep snow mdpe without either crampons 
or an ice ax, even when a big line of steps 
has been cut by other parties [see page 
LSS), We lope, therelore, the mast 
chiborate system of precautions: Almheline 
wotild go dawn first the full leneth af the 
rope, while [, having a good stance because 
of my iron spikes, would drive my ice ax in 
up Lo the hilt, belay her rope wround it, and 
let the line out as:she advanced 

She was thus perfectly assured, When 
she reached the end of the rope, she would 





atari slill while | cume down She. of 
course, could do nethme to assure me; but 
it was net necessary, wilh my crampons and 
Ice ax, as lone as | was not pulled off by 
some one else. T oubl that any partly ever 
betore came down the Alonch so carefully, 
The method was desperately slow, but safe. 
It was nearly 5a cock tefore we al ch wetl 
o8 the riige onto the glacier, o half hour's 
wilk: from the Jungiraujoch, 


THE ALPHUBEL—LURE OF THE 
Lite te CV 

On August 2, Jessie, Alice, and I met in 
Aermatt, a by our agreement of Several 
months’ standing: but the weather wes in 
no Way stitible for climbing the Matler- 
horn, and Alice, with an injured knee, cid 
not feel that she was yet up to it. Jessie 
antl 1, therefore, did the Alphbubel by the 
Kotengrat, 

The Alphubel, 15,803 feet, is one of the 
summits in the Mischabel group that les 
along the east side of the Zermatt Valley. 
lis ordinary route is entirely a snow or ice 
climb, but its wet dee, or Rotenerat, 
afiords &@ more interesting climb of mixed 
snow and rock Work. 

This climb appealed to a particularly 
becuse neither of os had ever been on the 
Pheitnertants be Tol. Flaldien | Alphubel, o take a route wp an untamil- 











OH, TO Tk ON THE SHELP! lar peak with no tracks to follow or traces 
Fe : : of other parties is thrilling adventure 
Hallway. up the Mimery Crack, the mot : 





o raat a. We started early, at 3:10, from the little 
laboriods hit. of rock climbing on the Grépon 4 Picckaln wi ‘ela 
(oer teat, pages 135, 147), there ten eral] outward chaiet 1 Hechalp, where one spends thie 


Hoping Watform where one tin take o breath nivnt, becouse from there to the summit of 


before continwing the struggle the Alphubel t= arise of 6,556 feet, After 
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hours of stumbling in the dark umong loose 
rocks, a stretch of exey rock climbing, andl 
it final thousand feet of ice-covered rocks, 
we reached the summit iin good order. Ht 
Was the descent, the ordinary rowte down 
the southeast ridge to the Alphubeljoch and 
down the Wandpletscher, thit eave ts 
trouble, 

The snow wat notin good conilition and 
on the sleeper paris we moved one at a 
time, Jessie would go down first, drive in 
her ax, and belay my rope around it, tak- 
ine the rome in while I came to her, and 
then letting it oul agin as 1 went below, 
Then [Do owould do the same for her. Each 
one of wa med two rope’s-lengths at a 
tire. | 

We had mot carried crampons becouse 
they are heavy and it did net seem worth 
While, cCandicering that the chmb as a whole 
wae so long asl the part of it where we 
would have needed the crampons was rel- 
atively so short. They would, however, 
have saved us many minutes coming dawn 
this ridge. 

When we got to the worst part of all, a 
large ice bulge that must be descended, I 
fortunately happened to be ahead. The 
footing undemeath was rotten. | could 
chop away as much ice slash on the almost 
vertical wall a5 I liked and I never gol to 
anything solid underneath. Finally, with 
Jessie holding me firmly, [ managed to get 
down 

It wae not a0 simple for her, however, 
with no rope from above. Far below, 1 
buried myself itomiy to the wilst in a-smal] 
crevasse and invited Jessie to come along— 
to slide, if necessary, an! | would Geld 
her in, 

The only drawback to. this plan was the 
presence of some-sharp and hoard-looking 
rocks not very far below me, much nearer 
me than the length of the rope between Jes- 
sie and me. Unfortunately, Jessie noticed 
these rocks, too, “nd she was, therefore, 
not any too keen on the sliding idea. She 
finally got down, however, quite properly, 
with not a stip. 


REAL FEHTL IN THICK SST 


When we reached the Alphubelfoch our 
troubles bevan in eamest, The clouds had 
been low all day and we were now sur- 
rounded by thick mist, with not a track. or 
a trace to be sren anywhere, nothing but 
7st whiteness, 
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Thotagraph by Genrges Tanna 


CATREMPILLAR ON THOT 


ONE APES THE 
CAACK 


SU MOIS 


The tizht hand ond foot, jammed intn the 
crevire, mre riceed colternately, while the ‘Jef 
hah “clic to slimht discolorationg In the rack” 
id the lett foot dateles uselesety in space 
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Pimierieh by Wickeliine Mowe 
BLEST HE THE GUTES THAT CUT SUCH BUCKETLIKE STEPS: 


As the author comes down the sterp southeast ride of the Mibech, ebe -speired the Inbar 
af cutting her own path, a difficult and toring task if ome has to lean oper from above to chop 
the emow (ser best, pares PS5-6). Maogniheent views of the eiowy penks, oreen fills, and silvery 
tikes of the Oberland oestling Gor below reword the climber who miiéters this clatening minster 
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j hongrah thw Miri CF Pies [lo tehertriil 
5, STEORG With FRITHERS A LADY, THOUGH SHE BAS Nil SRIET TO WORRY ABCLT 


Aithcine Merin had trowhle Geen ber balance, as a near eqle blew quot ber rope in a wide 
are on the narrow southwest rider af the Manch, For convenience in poping down, o band fork 
ihe miipoint wf the rope, 80 fect from the cimber, Ihe Jonpirav thrust » misstive bew| wong 
ita fellow. cionts in the beickorownel 


Phiriaerae bye Maton OO Driew Crabeeh ill 


MATTIERSIORS THRCACHEROHCS 


IRESH SOW: AND TE MADE THE 


Where the racks are usnully bore and crv, they were dritt-covered antl 
sie Whitehead and Alice Dhinwraine mats 


slippery, aa te 


wav op Ue rmige 


We Knew that some boys had come up 
to the Alphubelioch that morning, but the 
snow had been hard then and the faint boo 
scratches, all the tracks they left, hod long 
since been obliterated by the noonday melt- 
bn, 

Occasionally, on the way down, [ thought 


I could distinguish a line of tiny holes, 


where the point of somebody's ice ax had 
been stuck mt the snow wt regular inter- 
wills, Hut that was all, and very vague it 
Wie ait best, 

Of course, we hal a map and-a euicde- 
book and 7 couple OF compasses; an: we 
laid int oir course by them, the second per: 


son holding the compass and seeing that 
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the direction of the 
rope wit hem approxi- 
mately correct, We 
wilked with almost the 
full length of the rope 
between as, theoreti 
cally the proper thing 
to deo to prevent both 
climbers coins inte the 
Sine (revise pt once. 

Jessie, behind, held 
a very wey Pt Te 
every minute, while 
faced by a biank wa 
of white, tried. to tine 
the way down; bul the 
Wandeletacher is a 
larce elucter In a for, 
With a lot of crevasses, 
and the diffused lieht- 
met of the mist made 
snow and sky, level and 
up and down, ull look 
exactly alike. Not a 
step did [ take without 
testing the anaw in 
front of me before put- 
ling my foot on it. 

“Pr itving te figure 
out the basi of yout 
decisians,§ remarked 
Jessie, who was natu- 
rally watching with in- 
terest. “Vou plunge 
YOUr ae ith the stare 
it woes in all the way 
easily, ana Vou ae ale 
lorward with confi 
dence. You plimger it 
m again; it goes i 
All the way easily, 
ond you draw back in alarm.” 

The two situations did seem much alike 
eveitome, All the snow was sultused with 
water, soft and yielding; but If the texture 
Of the snow seemed to bhecome siiebtly 
firmer as the ax went down, | assumed 
Qolid glacter: and. if the testure was les 
tirm, or seemed bike Just air, [ assumed a 
crevasse and tried somewhere else 

How tired 1 pot of reaching forward ani 
poking that ax mto the snow! But tt was 
nit safe to take tt-aitele step without doing 
en, We found o fot of crevasses In) our 
Wily, both open and snow-covered, some of 
which we could crase, while others we hae 
fii walle nrouried, 
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Although the time 
and the distance 
secmed interminable. bt 
was actuaiiy only an 
hour and twenty-five 
minutes until, trying to 
fallow the je-0% hcelens 
through a maze af cre- 
misses where oll the 
snow bridges were ilis- 
inteerating, we made 
nut a faint line of rocks 
on the right. An alter- 
nite route, | knew, rat 
down a rock mb in the 
middle of the glacier, 
Were these the tight 
Mees? 

They were, and we 
knew it when, on reach- 


sittall pile of broken 
wlass— ithe breakiast 
plice, Never betire 
has the sieht of broken 
hotties given ove such 
keen pleasure 

It wos 8 o'clock be- 
fore we were back al 
the Taiechaln, where we 
ordered acd consumed 
a Gargantuan dinner 
We coull, of course, 
have spent the night 
there, but we did not 
think our climb jie 
hed two niehts out, 
After dinner we lighted 
our little candle lantern 
for the aecond time that 
day and sturted dawn to Zermatt. When 
we reached the main Tasch-4emuilt toad 
the candle gave qut—it is asking a good 
deal to expect a candle to work both ends 
at the day—and we finished our trip’ in 
complete darkness: 

We walker into Zermatt at 11 o'clock, 
rounding cut a gol twenty hours of hard 
work. CH course, if one fad to work as 
hard as that for brenty bours . . 4! 


ONE MUST 


THE MATTERHORN COVLY ELUSIVE 


We paseed the rest of the summer trying 
to get up the Matterhorn, All through 
Ayoust the weather was bac, ancl we never 
succeeded, Jessie feels that our attempts 
provided the comic relief in an otherwise 


oy TEES 


Tt suinde on the Ltalian-summit of the Matterfbom 
Cimbers toll up the final slope, the effort demands a prayertul aiuirude. 





Phutggrapels bey Briain OF Te bet LT treet all 


APPROACH THIS Chass HUMBLY 


As the two Feenech 


deplorable season al #ermati, amd that the 
ruides, in the long winter evenings abeael, 
could amuse themselves by thinking of 
thease @irls who tried so hard to get up the 
Matterhorn, 

On August 6, Jessie, Alice, and I rode 
mules up to the Matterhorn Hut of the 
Swiss Alpine Club; at 10,000 feet, where 
one may spent! the might before climbing 
the mountain. When we arrived we dis- 
cussed sleeping places and other arrange- 
ments with the hutkeeper in German, with 
three nice Italian boys in Italian, with Alice 
in French, and with a stray: American in 
Engish 

Jessie, feeling that there was not sufft- 
cient linguistic confusion, ventured a few 
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Su Lrequenily dil the author ond her compa niet make thts tip over the dusty path from 
Zermatt thut they felt personally acquainted with every saddle aninuil i service (oe test, pHLee 
169), ‘The cidecs, left to right, are Alice Daumeame, Jee Whitehead, and. the author 


remarks In Latin. Sure enouch, two of the 
lialinn boys responded al once, and Jessie 
and they carried on a conversation that im- 
pressed us os having every appearance of a 
Nuent ciscussion of the day's events, until we 
listened carefully and discovered that they 
were considerme such burning questions 
as the division into three parts of all (saul! 

The Ltalian bows soon noticed that my 
[tulian Alpine Club badge was pot of the 
most recent model, with the Pasctst symibel 
an it, and one of them insisted on exchang- 
inv it for his own. Then, on learning that 
\lice and | were indeed the girls who had 
dane the Grépon manless, a second boy 
presented her with his hadge: 

Alice demurred a bit, pointing out that 
she had no “tight” to ‘wear it, They. in- 
sated vehemently that it was:ne question 
of right, that it was an bowor to the Italian 
Alpine (Cliath, 

Poor Jessie was left out, with a cour- 
tecus, but very brief, “We reeret, Maile- 
moelle. that we haven't another one for 
you,” a remark that was not strictly true, 
since they obvinwsly still had the one thal 
had originally been mune, 





Jessie was furious, and rightly so, and 
insisted that Alice’s flashing black eves had 
n Jot more to do with the question than 
climbing the Grépon. From then on her 
main purpose in life was to acquife an 
Ttntion Alpine Club badge. But the 
weather was so had that no more [talions 
crese! the Matterhorn into “ermatt, and 
she was finally compelled to take extreme 
measures and join the club, 

CLIMNERS SLEEP EN ALASSE 

In these litth Alpine Club huts the 
climbers sleep in low-walled box stalls for 
six to ten people, with straw mattresses 
underneath, and usually in the Swiss huts 
there is at feast one blanket apiese. (1 
never forget my first niwht in a French hut 
some years amo. “Here isa blanket, Miade- 
miniselle.” suid the hutkeeper, doling them 
out. “Share tt with the rentlemon next to 
you.) The hut, as t usual for the Silat 
terhorn Aut, was crowded, and Jessie later 
took great pleasure in telling some of her 
more conventional friends m the vallev that 


she slept next toa young man who kicked 


her oll nieht long. 
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To hang the mpe around « prejection and 
rope clown i¢ quicker ane) olten safer than mak- 
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Before going to bel we scouted out the 
rotite for the next morning: but we were 
not called at half past 2, or at any of the 
other hoped-for hours. Jessie was dis- 
tucbed enough to crawl out of ber blanket 
and walk over all her sleeping compunions 
to look out the window and find out why. 

“It's snowing,” she reported, 

The next thing | knew she waa shaking 
me and telling me the weather was fine. 
“It's 7 o'clock." she said, “but Bernhurel 
Biner is starting up now and why can't 
Wwe? 

We could, Isat up at once and dressed: 
dressing ina hut mirans pulling on yout 
boots and lacing them up. At 7:25 we 
Started. At 9:13 we cought up to Biner 
At 10 we reached the Solvay Hut, a small 
refuge shelter slightly more than halfway 
up the Adatterhorn ridge 

The weather meantime had been getting 
PreK Jessie's clearing at 7 
was just temporary, We stayed in the Sol- 
vay Hut for nearly an hour and a half. 
chatting with Bernhard Biner, one of the 
fermatt wuldes, ond his: tourist, Vyenne 
Jérome-Lévy, a friend of ours. Finally, 
in fine snow, we climbed down again and 
wilked back to #ermatt, 

The next day it cleared a little, and in 
the afternoon we again rode mules up to 
the Matterhorn Hut, The follwing morn- 
ing, again, we were net called. At day- 
light we opened our eyes to a Christmas 
MOMinig Scene, 

To wake on Christmas morning and see 
the window pune: half covered with little 
drifts of fine, dry-snow seems pleasant and 
suitable, but to open eyes to a similar. sight 
on August 9, with the Matterhorn climb 
antigpated, brings no cheer to the heart, 
A real snowstorm not only interferes: with 
climbing for the duration of the storm, 
but it plasters the mountains white with 
treacherous sheets of snow and ice that 
effectively prevent climbing for many clays 
afterward, 

Glissading the scree slopes above Staf- 
fel Alp on our way down to #ermatt in this 
pretty snowstorm, Alice hurt her knee again 
and was not able to do any further climb- 
in? that year, Jessie and I left that ofter- 
noon for the Oberland and, for a change of 
scene, Passed the next few days watching 
the Oberland snowflakes fall 

On the evening of August }2 we received 
from my brother, who had remained in Zer- 
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matt, i telerram that the barometer wae 
foing shiwly up and a clearing north wind 
was blowing. We rushed back to. Zermatt 
and the next night slept again at the Mat- 
terhorn Ffut. 


HOMe SPRINGS ETERNAL 


The hutkeeper, Kronig, was by this time 
a great foend of ours and Sincerely in 
sympathy with qur aspirations, He knew 
that we desired, as uaual, to start ahead ol 
the guided parties, and his telhod of ar- 
ranging this for us, though indirect, lacked 
nothing in effectiveness, 

The duties of the hotkeeper include serv- 
ing tea in the morning, or at least being 
in charge ol the stove and providing the 
climbers: with hot water. He rst served 
& pot of tea to Jessie and me, just enough 
forthe two of w. No one, of course, took 
exception to this priory, since we were 
the only party of ladies, 

Then it developed that there was no more 
hot water! Theother parties hod to wait, 
juming with impatience, while the hut- 
keeper cut a littl woud, stitrel up the 
stove, and heated water for the rest of 
Lhe, 

Jessie and T got wway at.3:10, with a 
good fifteen minutes’ start. We put our 
Tope on in the hut, for In bve minules we 
child be @t the berinning of the rock 
climbing. The first pitch, since it & usually 
done in darkness, is moderately difficult, 

Not only for that pitch, but for most 
of the climbing on the Matterhorn, the 
climber has to have the use of both hands: 
it #4 out ol the question to give up one of 
them just to hold a tantem., Whatever 
Hlumination is provided, therefore, mutst be 
carried in the mouth. 

The ole echool climbs its rocks, as wel 
as walks along its paths, with a. candle lan- 
tern: the new school uses an electric flash- 
light. There ate disadvantages to both. 
The candle lantern bums nose and chin 
alternately, aml the cooler fashilight, an 
awkward thine to helel in the teeth for tw 
hours, interferes somewhat with conversa- 
tion. Nevertheless, T held a flashlight in 
my mauth until dawn 

Although we climbed-as hard ss we could, 
cur progress was slow because of the lorge 
quantities of fresh snow and ice still re- 
maining on the rocks. We reached the 
Solvay Hut at-7 and waited for an hour 
there. 
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The weather was definitely turning: bad. 
We had had ample experience in recogniz- 
ing the signs of approaching bad weather 
and they were all there, We felt, however; 
that the storm inight, perhaps, hold off for 
just a Uttle while, and we would attempt a 
quick dash toward the summit, now not so 
very far away, 

S0 NEAR AND YET—LIGHTNING! 

We climbed for about an hour longer 
and reached the Shoulder, that snow-dov- 
ered projection just below. the final rise to 
the summit, Here at last there was no 
escaping from the bad-yweather portents, 
Great black clouds were rolling up aut of 
Italy before us, and if we looked the other 
way we could not avoid seeing a Snowstorm 
raging on the Weisshorn, 

Obviously we ought to turn down: an ex- 
posed ridge at 14,000 feet is no place in 
which to be cauisht bya thunderstorm. Ta 
siay on the crest of the ridge itself would 
be to cun a very real risk of being struck 
by lightning: to drop down on the wall be- 
low the ridge would be to get in the path 
of falling rocks, 

Still, there were all these other people 
keeping on, twenty-four of them, strung out 
all slong the ridge, We were nov the only 
ones who had been waiting for weeks for 
good weather to climb the Matterhorn. 
Not a single party had tumed back! 

Since the others, guides and amateurs 
alike, obviewsly thought it proper to con- 
linke, whe were we to set our judgement 
above theirs? 

However, the presence of other people on 
aomeountain does nal keep lizhtning away: 
und I, for one, am timid in the face of ob- 
jective danger. Though it tock great in- 
dependence and courage, we felt, thus to 
“ippose Public opinion, we turnec| ‘back. 

Prompitly three-<juiirters of the others 
turned around, teo! (Gur error dawned on 
us. We had misinterpreted the continued 
up wird climbing of the other parties. They 
had kept on not because they considered it 
the proper thing to do, but because, being 
men, they could nut admit defeat until we, 
the two girls, did! 

How tireseme was the climb down in 
mist and cloud and driving snow! ‘The 
rocks were wet ancl cold and our hands, too, 
were wet ond cold. Tt was hard to see the 
route, and the tracks we hac) made coming 
up in the morning were covered by the fall- 
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ing snow: Furthermore, when ropes ge 
wet they stiffen and twist and become wn- 
manageable, And I am afraid we were o 
litte discvuramed! It was getting near the 
end of the season, and Jessie had only a 
few more days before sailing home, 

Five days we waited in Zermatt, and on 
August 12 we made our fourth trip to the 
Matterhorn Hut. Jessie says there ic not 
sl mule in Zermatt that docs not recounize 

eT. 

Kronig had reserved the best mattresses 
for us by placing our crampons, points up, 
in the middle of them, as we bad directed 
him to do on the first good day. [ am 
afraid there is no “news vile” in saying 
that the next morming it was snowing. 

Admitting-then that the season was over, 
we departed, taking all owr equipment down 
with us. We mide arrangements with 
Kronig, however, to spend the entire -sum- 
ther of 1932, em pension, paying our board 
tee the month, in his-hut, wnoti we should 
climb the mountain. Kronig considered 
this rare humor- 

THE MATTEMIVORN AT LAST! 

In 1932 things dict not start in any bet- 
ter, July wat bad in the Alps. It was 
well into August, I think, before any party 
imaniged to get up the Matterhorm of 
Almost any of the other big peaks of the 
Valais. 

Alice Damesme ond 0 (Jessie could not 
pet across that year) waited around Cha- 
monix for days, at the end of July and the 
brst part of August, heping to doa. trakning 
climb or two before going to Zermatt. Put 
it rained amd snowed, and we finally went 
nway for some maniess climbing in the 
Dauphine Alps: the Pic des Paveouws ond 
the Tour Carrée de Roche Meane. 

The day ‘after accomplishing the Tour 
Cartéee, Alice ond 7 started for Zermatt. 
The Matterhorn, by this time, we felt, 
must be in good condition, We passer 
the nlwht of August 1? at the Matterhom 
Hut—it has been suggested that f write 
a book on my 1,001 nights in the Matter- 
horn Hot—atl the next day climber the 
mountain. 

Although there wos agrent dea) of snow 
and ice on the rocks, epecially above the 
Shoulder, ant! a crowd of people showering 
down clouds of snow on one cnother, we 
found no insurmountable clifficulties, and 
we reached! the summit at half past 8. Tt 
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STALKING ANTS, SAVAGE AND CIVILIZED 


A Naturalist Braves Bites and Stings in Many Lands to 
Learn the Story of an Insect Whose Ways 
Often Parallel Those of Man 


By W. 


Ni. MANN 


PXrector, National Zoflogical Park, Waskingion, D.C. 


O WRITE the word “ant” in Japa- 

hese, you take the character for “in- 

A sect” (to the left, below) and add to 

it “unselfishness, justice, and courtesy” 

(center), Then you hove the character 

(on: the might) which means “ant” and 

Hy shows the flattering Japanese opinion 
ol it. 


rh 3 


This delightful compliment is most in- 
teresting and mony species undoubtedly 
deserve it; yet there are ants a= savage an 
ruthless a8 the ancient Huns or Mongok— 
aunts that devote their lives to foraging in 
vist armies, destroying the nests of others, 
and killing all insects and animals in their 
wiy (see Color Plate VIIT), “There are 
queen ants that enter a foreign colony, in- 
gratiate themselves with the citizens, foully 
murder the trite queen, and usurp her 
Place. There ore ants that raid the nests 
of their neighbors and kidnap their young 
us shives (see Calor Plate £). 


» - 





GHOW GABDENS AND EEEP “cows? 


Some, high in the scale of ant civilization, 
make their own gardens and grow their 
own special food. There are ants that keep 
“euws’: others that gather and store honey 
in barrels made from living nest-mates: * 
still others that use their own young as 
spools of silken thread in thaking nests (see 
Color Plate FV). 

In sheer numbers, too, the ants challenge 
imagination. Their legions outnumber those 
of every other land creature in the world, 
except possibly sone minute forms of life. 
So far, some 8,000 species, subspecies, and 
varteties have been collected ond painstak- 
ingly classified—as different kind of ant for 
about every word ef this article, 

* See “Living Cosk: of Honey," in this issue 
of the Natrowa. Groawarnic MAgatiwe 


The immense amount of work devoted to 
studying ants in. all regions of the world 
bears witness to their magnetic appeal to the 
interest of man, 

Thus there have been published mono- 
graphs on the ants of Madagascar and of 
Sew Caledonia; cotulogues of the species 
witch inhabit Brazil, Chile, Switzerland, 
Comnecticut, and the peninsula of Baja 
California, One buge volume concerned 
with the ants of the Belgian Congo alone 
contains 1,159 pages. 

Even the ants that crawled on the earth 
three million years ago live again in the 
pages of voluminous books; because their 
bodies happened to be entombed and pre- 
served in the flowing resin of prehistoric 
ines now known to science as the *Baltic 
amber,” 


LIKE SHI LIFE AND HEATED HOUSES 


Of these incredibly numerous and inter- 
esting creatures there are certain to be 
colonies on your lawns; there may he a 
nest or twa in the rafters of your home 
und almost certainly some in the vicinity 
of the kitchen. Each colony of a species 
contains from o few to many thousands, 
even hundreds of thousands, of individuals. 

The common littl yellow house ant, 
Monomortum pharaonis, takes reacily to 
life on shipboard, ond so bas traveled to 
all parts of the world (see Color Plate IT), 
It takes kindly, alse, to heated howses, and 
a0, although a tropical ant. it thrives in 
northem countries and has become a pest 
everywhere, 

One of our lawn ants, Lasivs niger, in 
its several varieties spreads itself through- 
out the entire Northern Hemisphere, where 
It dumages the golf greens of Washington, 
LD. (., as impartially as it does the temple 
gardens of Japan, It is one of the most 
abundant single species of insect (see Color 
Plate PT). 

Some warm day, preferably after ao 
shower, find a nice, flat stone on a sunny 
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hillside and turn it aver. There probably 
will be an ant nest beneath it—ao series of 
channels leading from one cavity to un. 
other (see llustration, page 190). Worker 
ants rush about, excited] at the sudden un- 
covering of their home. One, very much 
larger than the others, is the queen, or there 
may be several of them if the colony is a 
large ome. WY there are males, and they 
ire present only during the mating season, 
they are usually much smaller than the rest, 
generally dark in color and wearing large 
Wings. 

Piles of larvae and pupae, a few of them 
unisually big and destined to become fe- 
males, will be whisked below out of sight 
while you are watching, If you look 
closely, you may see the eves, little clus- 
ters of tiny white specks adheriny tugether, 
The “ant eggs" of commerce are not eg 
nt all, but pupae of the large red ant. 
The cocoons, from which adult ants soon 
would emerge, are gathered 'in large quanti- 
tles in Europe and dried and exported, 1 
be user] os fom! for goldfish and captive 
doft-billed birds, At the Zoo we sometimes 
put a few of them in the custard fe) to the 
Anteaters, 


WONEVDEW ON ANTS’ MENL 


Tn our nest under the stane there may be 
one or more reddish beetles stalking slowhy 
about mnong the ants, These ore guests 
or Parmsites. Often they have a strange 
hold upon the affections of their hosts. 
They beg liquid food regurgitated from the 
communal crop, or storage stomach, of the 
ants, which sometimes so neglect their awn 
your LO pamper these insidious: sponges 
thit the colony becomes debilitated and 
ilies «nut, 

Cm the roots of plants in the passapes 
there may be plant fice, or aphids: and 
coccids, the “cows™ of the ants (see ilus- 
tration, page 197). AS the weather pets 
warmer, the lice will be taken out anid 
“postured” on the roots of other plants, 
sometimes on Indian corn, where they di 
much damage to the farmers’ crops. In 
this case, ants. are an accessory to the fact. 
It isthe aphid that does the harm, bot the 
damage is greatly exageerated by the ants’ 
tender care. 

By a stroking process similar to milk- 
ing, the ants obtain from the plant lice a 
highly valued fool substance, honeydew, 
This is the sweet sap of plants after it has 
been sucked out and passed through the 


eidies of the tiny insects, most of which 
lake more than they can absorb, — 

As this forms the chief food of many 
ants, they tend and protect their cows as 
conscientiously as do any pastoral peal, 
Sometimes they even built! shelse of carton, 
fA papery substance, on the trunks of trees 
to shelter them. At the npprocch of could 
weather the ants sometimes wather them 
into their nests on plant roots, loking them 
OuL To pasture again when the danuer of 
frost is over and their proper fool plarits 
aregrowing, A common sight about Wash- 
ington in the spring is a troop of ants 
tending aphids that are feeding on the 
stalks of our commen roadside weeds, 

Examine carefully the nest under the 
stone on the hillside and you may find the 
home of another dnt there, an alitiost micro- 
scopic yellow specivs (Solomapyis nenesta} 





sometimes called the thief ant. 


Making a nest adjoining that of a larger 
species, it tunnels into the larder of its. 
mighbor and aggravatingly helps itself, 
The passages are so small that the big 
ants have no more chanee-of chasing their 
tiny tormentors than a man would have 
of pursuing 4 marauding rat inte its hole, 
Uncovering two such nests sometimes pre- 
cipitates a hattle in which the larger ants get 
their lone-soucht revenge. ‘The thieves can 
aly cling anndymely to their big oppo 
nents, which they de until bitten to death. 

Break open a rotten log ond colony 
Of a different kind may be revealed, with 
workers less excitable (see Color Plate IT). 
Slowly and methodically they move their 
young away from the disturbance. 


MARVELOUS RESOURCES OF THE OUEEN 


Umiler a deeply imbedded rock you will 
pernups discover a small family of the 
Troglodyte ants, blind dwellers in the dark, 
reniining. mationless to avid detection, 

All ant colonies have one point in com- 
mon, The members, excepting, of course, 
gueite, parcites, and other intruders, are 
all children ofa widew queen who has leit 
the home nest on her nuptial flight. After 
mating high in the air, the male always 
dies, 08 he falls to earth far from the home. 
nest and is helpless without workers to care 
for and feed him, The female, however, 
has marvelous resourees within herself, and 
all alone she establishes a home and a 
family of her own. 

Alter fertilization the quten creeps into 
seme cranny beneath bark or under a stone: 
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GIANT TERMITE HILL 


Sears of natural hazards have been erected by the Insects on this strange fine-liole gulf course at 
Flisabethwille, in the copper-mining region of the Kelgian Congo (see iMustrathion, pase 175); 


sometimes she constructs a small shelter af 
crude paper made by chewing bark from. o 
tree, Now she lays her first cegs. During 
the time when she was a larva and a newly 
hatched female in her home nest she had 
heen constantly cared for and even pam- 
pered by the workers of the parent colony. 
special foods were given her, and she was 
able to lay up in ber body a considerable 
surplus. Her wing muscles were enor- 
mously developed for just this one fizht, 
Pat was stored in her abdomen. 

From new on there is no further use for 
wings, 80 she scrapes or bites them aff, ‘The 
wing muscles disintegrate and add to the 
stared-up food which she is able to feed 
her first babies by regurgitation, The 
first hatched are runts and weaklings: but 
ants, nevertheless. ‘Their instinct is fully 


developed and they go to work collecting 
food for their mother and for their new 
and constantly appearing sisters 

An ant colony has been created, The 
queen, ber troubles over, becomes 4 mere 
ege-laying machine, carefully fed and pro- 
lected by her children. 

Mating Hichts of ants are common in 
the spring and midsummer, when hosts of 
miles ani females swarm into the air. 
Crowds of them are seen emerging from 
chicks in cement walks, on lawns and in 


gardens, and at this time of year the en- 
tomolegist receives many letters asking 


about these “fying ants” and usually en- 
closing. a re imen, folded and badly 
crushed, in the envelope, 

Although practically all ant coloniesare 
founded by o lone fetriale, there are some 
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extraordinary exceptions, One is Carebara, 
an ant of Asia amd North Africa, noted for 
being a great enemy of the “white ants,” 
or termites, on which it feeds (see Color 
Plate V1), 


A RETINUE FOR HER HONEYMOON 


When the mother-to-be Carehara vores 
on her honeymoon, a number of the almost 
microscopic workers attach themselves to 
her legs by their jaws, and in this way are 
with her to be of help when she starts the 
new colony, 

Extraordinary and somewhat piratical 
methods of establishing colonies ore fol- 
lowed by the females of some ants, usually 
species not physically capable of caring 
for their own frst brood. Ome kind steals 
inte the nest of a related species, hurriedly 
seis and makes o pile of the pupae alteacdy 
there, and frercely defends them from their 
rightiul owners: When adult ants emerge 
from these pupae they are loyal to their 
kidnapper mother ond, antlike, commence 
to care for her eggs and Jor the young 
hatched from them, This results in a mixed 
colany of two species, . 

A few species of Western ants of the 
genus Fermeica have very «mall females, 
thickly covered with soit yellow hair, En- 
tering a colony of another, though closely 
related, species, they so ingratiate them- 
selves with the workers thot they are 
adopted and the rightful queen is mur- 
dered by her own progeny, who devote the 
rest of their lives: to the new queen and her 
young, The original inhabitants eventually 
die off, leaving their native nest entirely 
in the possession of the usurper and. her 
brood. 

THE QUEEN TS MTURDERED! 

In North Africa a fertile queen of the 
“decapitating ant’ (Aofhrtomyrmes deca- 
fitans) will fiy to a nest of Tapimoma, 
much jarger ant, and loiter arqund the en- 
trance until Tapinome workers seize her. 
They take her inte the nest, but for some 
reason do not eal her: whereupon she 
climb=e onto the back of the rightful queen 
and saws at her neck until the head falls 
of, ‘Then the Tapinoma workers adopt 
her and care for her exzs and young until 
the nest is populated only by the offspring 
of the regicide, 

More miles and females are produced; 
queens. fly away, find another nest of Tapi- 
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noma, and repeat the process, One wonders 
how the best species has persisted so long, 
but it may be thar it will eventually be 
exterminated by the decapitators; then the 
latter mist disappear also, for such a para- 
Site Cannot exist withuut its host, 
Certain ants have gone 30 far in parasitic 
development that the worker caste has en- 
tirely disappeared, leaving only males and 
females incapable of caring for themselves 
and entirely dependent on their ability to 
find nests of suitable host ants, Some fil- 
teen genera of these have been discovered. 
When the Amazon queen goes out to 
found a colony or “queencom,"' she enters 


‘a nest of the common Formica and imme- 


diately pierces the head of their queen with 
her long, curved, and sharp-puinted jaws. 
She is then adopted by the Formica work- 
ts, who devote the rest of their lives to 
caring for her progeny. 

The Amazon, with its lethal mandibles, 
mate only for fighting, is incapable of 
feeding itself or performing the ordinary 
home duties of an ant, so the supply of 
slaves has ty be replenished fram time to 
time by raids on neighboring Formica nests 
(see Color Plate I). 

The hard-working defenders, with their 
short, triangular mandibles, are no match 
for their well-armed foes and the battle is 
tlyays one-sided, Tt is interesting to see 
the Amazons, sometimes in more or les 
regular file, bearing home the captured 
pupae from which mew slave ants will 
emerge. Later the captives oevasionally 
help raid their old nests and enslave their 
own sisters. 

The Amazons occur throughout the tem- 
perate regions of the Northern Hemisphere, 
rather rarely in astern United States, but 
commonly in parts of the West. T have 
found them only twice in the vicinity of 
Washington, D.-C., on the edge of Soldiers’ 
Home Park ond on Bull Rim Battlefield, 
curiously enough, 

THE “FORGOTTEN ANTS" 

One feels sorry for some of the indus- 
(rious species of Formica, solid citizens, but 
really the “forgotten ants,” because they 
seem to be preyed upon by every sort of 
warrior ant and their nests are nearly 
always share] with vuriows guests and 
parasites. 

Two kinds of ants, very different from 
each other, sometimes live together omica- 
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bly, each occupying a separate part of the 
Sime mest and contributing to the general 
weliane, 

The tittle shampoo ant (Le Not haray 
emerson), discovered by Dr. William Mour- 
lon Wheeler, of Harvard," in the peat 
bots of Connecticut, lives in the nests ol 
LW vrriica conadensis, a much larger apewies. 
When the Leptothorms worker nceds ioond, 
it approaches the Miyrmica worker smd 
preaceeds ta Shebmipeeo and flick wt, “The 
Alyrmica obviously enjoys this, for it re- 
Surgitates food to the Leptothorax, 

One day in Brazil 1 was investigating 
an ant nest consisting of a moss of earth 
six inches in diamwetwr in a fork of » tree 

[ tapped this nest gently with my forceps 
and the surface was immediately covered 
with small, reddish-brown ants of the genus 
Dolohaiers.. When I gouged into the 
nest to find the various forms, a swarm 
if Odentomachus rushed owt and one of 
Them Sune me. Orlontomachus was a 
ogen times as big-as the Dolichoderus and 

* See “Notes Aboot Ante and Their Resemblance 


to Man," by William Morten Wheeler, in. the 
SATION AL Ceroearior VAGAZING, Atul, 1912 


provided with Sirone biting jaws armel 
red-hot sting, 

Undoubtedly the litte Dolichodervus had 
HO the nest and the Gddantomachius had 
taken up their abode there also, Evidently 
a stall insect alichting on such a nest 
wold attract only the smaller inhabitants, 
but a severe jolt woul bring out the shock 
troops in detense, Poth of these ants were 
new to science and never have been found 
Arai. 





THE TITRILLS f7F AN ANT ELLAT 


Often I have gotten a5 big a thrill from 
a successful hunt for a rore ant as 1 have 
from the canture of giraffes or wart hogs. 
There is about a5 much physical exertion 
Involved, too, turning over thousands of 
stones and logs, digging into the earth, 
chopping hard wood, and peeling bark 
[rom innumerable dene Lrees, 

Luck frequently plavs an importumt part, 

In 1901 Father Schmitt, a Jesuit mis- 
Sionnry, sent to the reat myrmecoloeist, 
Forel, of Switzerland, a single specimen oi 
at héew and extraordinary anit from Haiti. 
Forel described it and named the genus 
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after his wood friend, Carol Emery, of 
Bologna, and the species after the Jesuit 
(Emeryella schmitti), This lone specimen 
was long the only representative of its kind 
in collections, and the species was some- 
thing | especially wanted to find while in 
Haiti (see Color Plate VI). 

At the end of a month's work I had found 
one solitary worker along a roadside, I 
had ne fine-tooth comb with me, bul for 
two months ] tried every other method [ 
knew of to discover the nest or more of 
the workers, Finally I ‘pegorted to my 
teacher in xotilogy that, as far as I could 
make cut, the species was now extinct and 
I hued captured the last survivor on the 
island, 

Then one evening T went for a stroll just 
before dinner and noticed on the path a 
millipede, or thousand-legger, moving in an 
unmmatural way, Eending over, I saw that 
the millipede was dead and was being carried 
by anant, ‘The ant was Emervelia! 

It took all of my strength of character 
to keep from seizing both fenet papel a ait 
ance, but TI smoked my pipe as calmly as 
] could and watched the ant till it lesurely 
entered o smal) hole at one side of a flat 
Stone. 

When the stone was turned over, there 
was an entire colony of some sixty workers. 
Later, in the sume locality, | found # simi- 
lar colony, and specimens of these have 
now been distributed to all the important 
ant collections in misetums all over the 
warld, 

There were po females in either nest; 30 
it is not improbable that this <pecies lacks 
a special female, and that one of the work- 
ers functions as an egg-layer, At night 
there came to lights in my quarters a red- 
dish ant, which from its general character 
we assume to be the male of the species 
and have so described it. 

T hod talked about Eaweryotla schmetti 
so much that it became well Enown to the 
scant white population of the island under 
the nome of Mory Ella Schmitt,” and when 
I finally reported its discovery there was 
4 great celebration among my fellow Amer- 
icans, railroad mén vacationing at Port-au- 
Prince, 

Another missionary priest, Pere Salle, 
had sent to the Museum in Paris from Haiti 
a curious nest of vegetable fiber, not unlike 
4a wasn's nest. 

Forel, while rummaging about among the 
specimens, igund it and tapped it ona piece 
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of white paper. Several dead and dried 
wnts dropped out. They belonged to the 
genus Mucromischa, the most exquisitely 
formed of the ants and with beautiful 
metallic coloration—purples, greens, and 
reds (see Color Plate 11). The genus is 
interesting, too, because it alone of the ants 
of the West Indies has developed into 
numerous spicies, About thirty are known 
from Cuba alone, 

| remember one Christmas Day at the 
Mina Carlota; in the Sierra de ‘Trinidad 
of Cuba, When I attempted to turn over 
a large rock to see what was living under- 
néaih, the reck split in the middle, and 
there, in. the very center, was o half tea- 
spoonful ai bril lant. green metallic ants 
listening in the sunshine, They proved to 
he an unknown species of this genus. 


FINDING A “LONG Lost” 


One of the long losis” was Mecramirchea 
sailed, in Haiti, and my heart was set on 
finding it again. Coming into Furey one 
afternoon, mounted on a diminutive Haition 
horse, | saw an ant walking across the 
rond, It was MM. safles, 1 collected it anid 
put it carefully inte a of alcohol, 

Pore: Plombe, most genial of hosts, greeted 
me and announced that dinner was nearly 
ready. On the bite ridge where the church 
and priest's house stood were low bushes 
belonging to the genus Baccharis. While 
waiting for dinner 1 strolled among them 
and nothoe! an oval object on one of the 
bushes. 1 tapped it with my ioieaes antl 
the next moment the thie was literally 
covered with aunts, They were M. salted 
swarming out to defend their home. 

‘Other bushes contained other nests, and 
T shall not forget the thrill 1 hud when I 
told Pere Plombe, on my retiim to bis home 
ten minutes later, that [ had rediscovered 
this species and had enough specimens for 
all the museums in the world. 

Pére Mombé in his profession meets all 
“rts of people with all sorts of enthusi- 
astng, but my élation over this find puxzted 
hima little. He gazed at me, then at the 
Vials densely pucked with ants, shook his 
head, and murmured ta himself, “(C'est 
curieux! ™ 

The fire ant (Selenopsrs genrinate) is 
cuch a gow! traveler that one variety or 
another is found throughout the warmer 
parts of the earth (see Color Plate IT). 
It gets its name from the painful, burning 
sting it can inflict. A. colony contains 
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Che drives the bwin prongs throieh ber black foeman’s heed. Others erapple or polse for the kill 
With duller jaws, the aesperate blacks ( Aereiet) griaw theit enemies’ bare, but some of the recs dar 
Ine the nest anc bear olf the booty—tat pruipae from which black ants-will emerge to become: their siaves 
Without then these Antanon ante | /tataere of the United States, Rurope, and japan world die, as thet 
WOEUINS are so lone ard sharp Ley cask rethertecd theniselves nor care for their young, The Geng rapihic’s 


Staff arial peered through nucroscopes for months4o make these remarkable action peaitinggs 
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"“PCELIC ENEMIES” SPOIL PUTTS, LOOT PFANTHIES, STING LIKE HOT NERDLES 


Among the world's most almindant insect species are the lawn ant, bane of golf courses (leit, fests 
siger iminriconas), and the tiny, yellow hove ant (| inoweriee pores, upper taht, stealing sugar) 
Phe southern and tropical fire ant (lower right, So/enotety cemiveta) caries a borne sting. 
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A FRIMITIVE ONITED STATES ANT “PLAYS POSSUM” WHEN ATTACKED 


“Lhis Huge Bh chwellerin rotten wood ds /ractrifian recta (upper leit). On the tomb of Hai's 
black king, ‘Christophe, Dr, Mann diicovered] Caponmtas crisfephe) (apper night), hence its name 
South Amenca's rare Joftirhodress aprocolit (lower left) bas homes, and the Texas harvesting ant 
Poros desertion, lower oght) wears-a beard in which it carries sand in néctiering, — 
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THESE SLENDER REAUTIES OFTEN WALK. WITH THEIR HENDQUARTERS REVERSED 
Delicate in.scolptare and striking-in hme is Wocrmischa perfonsfa, found) by Dr, Mann in the Weal 
Indies. Tt feeds ansmiall frsects or plant nectar, nest in hollow twigs, and works without the energetic 
haste ulten associated with arts. The legs ore long but the poce t2 show, 
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A TG, BHOMELY FACH MAKES A LIVING DOOE 
The saldiers-af Ciumponofes (| Cefodopers), lett, living throughout the world, have oversized, curiously 
indented heads. With these they block the round entrances to theirnests In the hollow steme of sedpes, 
a6 One iscdeing here, and open only atthe proper" passwd "series of antvefinae strokes. AC blind, 
prineval Australian ants Aesfliactes setae (right), 
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PAIL ANTS, LIKE MEN, FAVE MASTERED THE ESE tH Tis 


Their own young are tise] as |: Henrie riba Earnest Grn mast ls unlting While some of the long, vices, 
rec work ers (Uicrapariid Drang thee Cid Worle Trop ice) wank the edees of growing leaves 
together with their-tusics, others pick Ligh hs Hi-erown larvae with we i] developed sik glands for sping 
cojucns. Stitiolating the grub with ts antennas, the tailor makes it produce a siken thread which 
socks to the leaves and binds them together. “These ante bite an ferociously that they often heave their 
heads. In the wound when brushed off. In India, men pound the ante to a paste which is eaten with 
curry. Wearing the wings of their marriage fight are the queen and the smaller male 


TV 





WORK ASD WAR IN THE WORLD OF 


A. , ™ 
{eritha! | (eset, nobis sae | 


PO Sovikena! Geopraphite boc, 
AT NIGHT OF ON CLOUDY BDAVS, SWARMS OF LEAPCUTTING ANTS STRIP WHOLE TRIES 


Pieces of leaves are sheared off with ther saw-edged jaws (inset, upper oght) and carmed home like 
waving banners by workers marching in wide columns and beating regular paths. “Then the heaves: are 
chewed to a paste, on which later grow the “mushrooms” that ton the only food! of these ants (4a 
ceophalivics, of tropical America), They do immense damage to orange proves, Large and meclium 
ante serve os lead gatherers or soldiers. The smallest, ricling on the leal in the center like ao mahout on 
an ¢lephant, acts as candener for the fungus, or works in the nursery, Koown as samba antes in Uracil, 


they are fried and eaten by Indians. 
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A HUNTER RETURNS, ALL OT BMIDDEN DV ITs PREY 
To the home nest under o stone, a. worker of Ameoei/a, oT Halt, britues ene ot the millipeces 
which form its chiel food. (A comrade displays the powertal jaws with which i Setres its quarry. The 
actual execution hay been done by rapier thrusts with a sting. A. wingped male sits on the stone. 
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THE “WHITH ANT" WHICH RIDDLES WOODWORK [& Nit AN ANT AT ALL 
instead it isa termite | Aetitufiverimes Waripes), related to the cockroaches. Perpetrators of great 
damage in tropical countries, these wowlenters have recently become a menace to buildings m many 
United States cities. Here im the royal chamber eprawis the eep-laden queen. Reneath feris 0 young 
fetniale facing a winged male. The othbers-are workers and big-fawed saldiersr 
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FA PIRMCER THAN [TS NAMESAKE [5 AUSTRALIAS BULLDOG ANI 
Routing many piciicker and sclentist, it prabs with strong, saw-towthed jaws, then drives in a sting 
a quarter of an inch lone, partly veahle at the pear of the nearer cone These well-annel fiehters 
= (Wriarce forniiia and (inset, woper neht) precede serisecar até orcs the larrest of ants 


— 





W) Nahe! leeageayl Sour lant (Syoll tese(s. omtiurs 
[HE CARPENTER ANT WEAERENS HOUSES, IRIDGES, AND TREES 
Like the termites (see Color Pilate oppesite|, it bores elaborate tinnels which sometimes conse 
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AGAIEAST THE HUSLIRE HORDES IF AMAT STs KO LIVING THING CAN STAND 


the mighty column writhes through the pongle, wiping cut all insect ane animal 
and captains at Intervals im this Ime of destroyers [Aerfow 
stants with such lon, sharepointed hooks for jaws that they: have to hold 
their heads up. With the anny come camp followers—puests and parasites superticially resembling ants 
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jist this side of the teig that serves as a bndge is abeetlc, Nearer, in fine with the head of the cater- 
Hier, which hes been bitten and stung to death, creeps a masquerting wasp. The hovwertni fly is 
beliewed to lay errs anid larvac on the beac af anis, the probs then billing the hosts 
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vast numbers of workers. They have re- 
cently been reported as doing great dam- 
ite to young quail in the Southeastern 
States. The birds; incapable of defending 
themselves, are stung to death, 

Fire ants nest in almost any kind of 
locality and are extremely prolific. Even 
floods cannot daunt the fire ant, for it 
has been reported in Brazil that when 
the water rises and washes out a colony, 
the ants form a ball, queen and brood in 
the middle, and this. living ball floats away 
toa lree or to higher ground, where the ants 
recommence hmkeheening.. 


THE TAILOR ANTS USE LIVING TOOLS 
The tailor ant (Oecapiylla smaragdina) 


ond a few other onts (Pelvrdacdes) are 


unique among all the earth's creatures, so 
far as we know, in that they use their young 
as tools in nest construction (see Color 
Mate TV). 

Few adult insects spin silk, but the lar- 
vae oof many have this ability to enclose 
themselves in silken cocoons, from which 
they will later emerge a5 fully formed adults. 
Ovcophylla utilizes this accomplishment of 
its young in making its nests, 

! have often torn one of the leaves that 
formed iis box-shaped nest and then 
watched the proceedings. 

At first there is a wild sortie on the part 
of the ants, all in fighting mood, They 
cannot sting, but they bite annoyingly. 

After they have given up trying to find 
and destroy the intruder, worker ants seize 
larvae in their mandibles and bring them 
to the damaged portions. Other workers 
seize the edges of the leaves and pull them 
together, while these with the larvae pass 
them back and forth, stimulating the grub 
to exude silk, which sticks and holds the 
pieces of the lenves together. 

After their silk has been used for the 
common good, the lickless larvae have to 
sleep naked! 

The tailor ant lives throughout the Old 
World ‘Tropics and is one af the few ants 
that are greenish in color, though some of 
its varieties-are red, and one, in West, Africa, 
is brown almost to black. 

COLLECTING FROM THEE ‘Tors 

In the Solomon Islands this pugnacious 
Qecophyla abounds. On the island of 
Malaupaina T had for two weeks the un- 
usual and delightful good fortune for. a 
naturalist of being able to collect among the 
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tops of high trees, A plantation company 
was felling the original forest, clearing the 
land for coconuts. One enormous tree 
after another was felled, and os soon as it 
came down | would go among the upper 
branches and collect. 

Qlecophylla was abundant, and 7 can 
silely say that there was scarcely a moment 
of daylight during those two weeks when 
an ant was not biting me on the neck. | 
would instinctively neach up, seize the little 
creature, break its neck between my thumb 
and forefinger, and go on collecting. : 

But onee, as To crushed one of them, | 
noticed that it was unusually hard. Itowas 
another ant, a Podomryrma, rare tind desir- 
able, After that [t was necessary for me to 
seize cach attacking ant and carefully ex- 
amine it befort deatiroying it, so as not Lo 
crish a valuihle specimen by mistake, 

Eight thousand different kinds of ants 
are a large order, but students have simpli- 
fied their study by a classification which is 
one of the finest that has been done for any 
imseet group. They have been arranged 
Into different families, and the first mnil 
most primitive of these are the Ponerines, 
the ant savages. Like cavemen, they live 
solely by hunting. Big, strong jaws run in 
the family and at the other end they carry 
a poisonous sting, Their headquarters ire 
the Tropics, but a few forms extend into 
the colder climutes alsu, Some are minute 
in size, but others, the lorgest of the ants, 
attain a length of more than an inch and 
have antagenistic dispositions more than 
worthy of their bulk. 

In Bolivia we found that ome kind, 
nearly an inch long, locally called “buni,” 
but classified os Peroponera clavate, would 
sometimes actually drive the hane-footed 
natives from their own com patches. 


PROMENADING IN THE FOREST 


A still larger species, the “great, terrible 
ant” (Dinoepenera grundis), the “tucan- 
dero" of the Brazilians, also inhabits trop- 
ical South America. At Belém (Para) 
every day we could see individuals an 
inch in length, black and shining, walking 
unconcerneddy along the path in the forest. 

One primitive group includes the bulldog 
ant of Australia, which gets its name from 
its powerful biting jaws; also it has a sting 
so efficient that it inspires respect (see 
Color Plate VII). There are many species, 
and they range from o third of an inch to 
more than an inch in length. Some live 
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These common 


ante of the Northern States, Last (canthoniyops) chediger, keep berds of plant lice (see ‘ius 


trabion, page | VT) 


beneath stones: others make mound nests, 
and they forage all over the place 

The Australians are very fond of pic- 
nicking. J remember on my first visit 
there, when we woul! go out for a-oday 
eur place for luncheon was carefully se 
lected, usally in the center of a bronil 
sheet of Hawkesbury sandstone, not be- 
Catise this rock was particularly soft, but 
because of its vantage as o lookout for bull- 
do ants, 

The Ponerines usually hunt singly, but 
with their formidable armament they are 


able to subdwe Insects much latger than 
themselves. A few hunt in groups and raid 
nests dif other ants or of termites, 

In Africa I hove seen such raids made by 
a binck hunter, Palfotieyvress terrains. The 
workers are about three-quarters of an inch 
long. Marching in an orderly, though 
hurried, column some twenty feet in length, 
they enter a teritite nest. From the surface 
there is no evidence of a strugele, but after 
several minutes the column streams out of 
the ground, each worker holding a dead 
lermite in its jaws. : 


STALKING ANTS, SAVAGE AND CIVILIZED 


‘Tenmnites (see Color Plate V1) tor: the 
clue! food of many of these Ponerines. 
Sumetimes they establish their colonies in 
the termite nest iteelf, somewhat apart from 
the rightiul owners, but still near the source 
of their living fou supply, 

In Bolivia [found in a decuyed log a 
populous nest of termites and in the same 
log was acolony of red hunter ants (Cen- 
framyrmex). In the chambers of the ants’ 
home I noticed on the top of ¢ach larva 
the body of a decapitated termite, Near 
by were litth piles of dead termites to 
provide aw second helping, 


ARMY ANTS ARE LIK MONGOL HORDES 


lf these Mowerines, living in amall colo- 
nies an subsisting by hunting, may be 
compared to such primitive peoples as the 
Australian aborigines, the Ituri pygmies, 
or the Carapuna Indians, then the next 
Hroup, the Dorylines, or army ants, may be 
likened to the Mongols of Genghis Khan, 
traveling in countless hordes (sex Color 
Plate VIET). 

Blind workers of different sizes, march- 
Ing it efficient, ruthless military formation, 
they leave a wake of death behind them. 
Nothing in their path is safe. 
gro are entered, tall trees are climbed, 
aod even human dwellings invaded in search 
ot insect prey. 

Some raid only the nests of other ants 
for the larvae antl pupae om which they 
live; Some Stet capecially fond of cock- 
roaches; and I was once driven out of my 
forest hut by a swarm of these ants pouring 


up over the dewr-sill log like a black Niagara 


flowing the wrong way. IT sat ontewhe for 
hours, until the invaders eventually leit, 
carrying with them what looked like pounds 
of dismembered cockroaches, spiders, and 
other late but not lamented fellow house- 
mates of mune, 

Liifferent species of these driver, or legion- 
ary ants, inhabit all of the continents, bit 
they ore most obundant wd the armies 
are largest tn the Tropics. Qur North Amer- 
ican species, some af which range og far 
north as North Carolina, are smal] and 
often subterranean in habit. 

EVEN TH! ELEPHANTS MAKE WAY 

In Africa and in South America toam 
the mightiest legions, Tt is said that even 
the elephant will get out of their line of 


march, and that the anteater itself Aue bt 
find them too much of a good thing,  Cer- 


Holes in the 
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tainly, any living creature that becomes 
covered with these biting, stinging demons 
is in a pathetic plight As they are blind, 
the size of their quarry means nothing 
whatsoever to them, 

Once, in Africa, I leaped into a stream 
after carelessly stepping into a file of ants. 
A dozen or 30.0f the vanguard had already 
clamped onte ory leg and kept stinging me, 
even under water, until | plucked them fh. 

‘The number of individuals in a bie horde 
Of these manwders cannot be estimated. 
The column may be an ant or two wide, 

or it. may be over a foot or a yard wide. 
One army stayed in the vicinity of cur 
camp in Bolivia for weeks, so that I came 
to feel well acquainted with it us 4 whole, 
though not individually. 

For hours T sat alongside and lair 
the column flowing along, waiting for the 
curious parasitic beetles that live with the 
ants and accompany them on their march. 
The beetles 30 closely resemble the ants 
that it required experiénce to single therm 
out in the rapidly moving procession, 

When one came alone at lasi—one that 
T saw—I would grab at it with my forcene. 
Then a terrific commotion would result. 
Flanking celutins hurried out to find whe 
was molesting them. so [ would retreat 
ingloriowsly and wait until the column of 
blind investigaturs had reorgariized: itseli 
before resuming my watch, 


FURMING A LIVING TIDE 


Several times | have seem the army form 
a ridge across 4 rivulet. In doing this, 
numbers gather in a mass on the edge anid 
cling together; others yenture out; still 
dthers. clasely intertwine thelr Jegs till an 
tlongated miss of living ants i éxtenderd 
across; then the army passes over, wing 
this bridge. 

T could tot find owt how the bridge was 
broken up, because night would come with 
the file still crossing. Neither could I 
locate the other end of this file, and I still 
think of it as marching endlessly and eter- 
nally through the Bolivian forest, 

In the American Tropics legionary ants 
are encountered on every walk in the woods, 
yet the discovery of one of their queens is 
in entomological event. The fetwile is 
wingless, an ungainly creature, blind like 
the workers, her abcunien greatly enlarged, 

There is no permanent nest, though some 
species Make temporary ones in the ground 
and remain there will the bomters have 
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Thousands of year age on ant, probably of this-specte= (Mecor borberws), cought the sitention 
of Kine Solecrent ane inspired bis bomoertal advice: “Ge to the unt, thou sluggand: ounsilor ber ways, 
and be wise.” Here she “gathereth ber food in the harvest” by carrying to her nest a grain of millet 
lotked th hur jaws: 
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THE STREETS. OF AS ANT CITV ARE REPT SCROPOULHUESLY CLEAN 


A flat stene hot been removed and the wellordere| pest of an very comm ont, Case 
[Acdettomvepy! latipes, stands revealed. Im the interest of sanitation and unimpeded treffirc, all 
food tefuse, etopty coceoms, cra ants, and debris are corried off to veritable Kitehben middens some 
distance trom the living apartments 


STALKING ANTS, SAVAGE AND CIVILIZED 


thinned out the near-by fauna, reminding 
us of the yearly hunts of the ancient Mon- 
vols, Then the whole colony migrates, 
taking with them the larvae and the queen. 

Sometimes, during the beat of the day, 
they cluster in a hallow tree er some other 
depression, a huge swarm af ants, some- 
tities a bushel of them in one close rmness, 
with brood and female in the center for 
protectian, 

With them may also be found the para- 
sites, usually beetles or wasps that super- 
ficimlly resemble the ants. In watching the 
file ore may see one of these inquilines every 
several minutes, or one may not notice 
one for an hour. The capture of a swarm, 
with dozens or hundreds of them at the 
srt time, is to the collector nothing less 
than @ gold mine, He is certain to get 
badly bitten and stung, as he breaks up 
the mass and seurches for the prizes, but 
it is worth it. 


LONG LIVES THE QUEEN! 


The one duty of the queen is to lay eggs, 
and thie she does almost continually, the 
colony increasing in number and in 
strength, She may have a long life, for 
there is:one record of uw queen confined | in 
a glass observation nest who had survived 
for 17 years, and I once saw a 14-year-old 
queen who had spent ber life in the tol- 
lection ofa friend of mine in England. 

The tusks of housekeeping, nursing the 
babies, and gathering food are left to the 
worker, the undeveloped female. Contrary 
ta general opinion, nly a small percentage 
of workers are-actually out of the nest -at 
any one time. At home they spend much 
of their time. in. grooming themselves and 
each other, 

Most ants subsist entirely on liquid food. 
Even the pieces uf insects which they eat 
are taken into the mouth cavity and the 
liquid pressed out and swallowed, The 
dry pellets are spatout, These hard pellets, 
hy the way, sometimes are used as food 
by other insects which share the nest with 
the ants. 

ANTS HAVE MILLERS TO GRIND) GRAIN 

atuirally, in o colony of maty thousand 
individuals a large amount of food is con- 
sumed. Tt has been estimated that a single 
nest of the large mound-building ants of 
Europe, practically the same as those we 
find throughout our Far West, collects 
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each day insects to. the number of several 
hundred thousand, 

The harvesting ants, most of them in- 
habitats of deserts, have developed millers, 
with heads enormously enlarged to contain 
the muscles of the jaws. 

The ordinary worker goes out day alter 
day and brings in seeds of plants. These 
the millers laboriously grind into’ a sert 
of flour, which is stored in the nest. 

Once in Arizona, while collecting ants, | 
noticed a small turret entrance to a mest, 
Around this were a number of mammoth 
ant heads. Later I found that these were 
the heads of the millers. The harvesting 
stason was over. The. millers had done 
their duty in grinding the grain; where- 
upon the workers, provident always, had 
sawn their heads off, [t was more eco- 
namical from the standpoint of the colony 
to muse a new brood of millers next year 
thin te curry these over during the times 
of depression. 

From the train window the traveler in 
the Stiuthwest sees large ant hills dotted 
over the desert. These are usually nests 
af the bearded agricultural ants, Pogend- 
myrmex (see Color Plate IT), They live 
on the seeds of grasses which they wather 
and store in their nests: There is usually 
a large area kept carefully cleared about 
the nest, which mokes the mound stand 
cnt prominently. Sometimes surrounding 
these cleared areas is a fringe of the grass 
that supplies the food of the ants. 

From this, some observers have thought 
that the ants intentionally plant their own 
fool, This is probably not so. Refuse 
from the nest is carried out and deposited 
at the edge of the clearing, and with this 
refuse may be some of the seeds which 
rerininate there, Tt is thus by accident 
that » source of fool sypply appears ad- 


jncent to the nest. 


These desert harvesters are fierce in the 
defense of their home, and it is said that 
small children have been stung to death 
while playing on the nest. T have been 
Stung a number of tires while collecting 
Pogonomyrmex and can testify that the 
sting leaves a dull pain which lasts for 
Satie time. 

Honey ants are another example of those 
that Jook ahead te the dave of fanmiine, piling 
up quantities of honeydew in living con- 
lainers (see text, page 193, and illustra- 
tics, pages 194 ard 195), 
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The fungus-growing ants, chiefly inhabit- 
ing tropical America, but len extending 


into the Temperate Zone as far north as 


New Jersey, actually plant and cultivate 
their food. They belong to a distinct 
zroup, Gilled the Attinae, and all they ever 
@al is a litth mushroom ‘which they ibem- 
selves prow, 

Any. ‘evening, on a walk in southern 
Texas or in practically any part of tropical 
we subtropical America, one will see file 
of these ants, cach ant bearing a bit of 
leat. For this they have been called “para- 
2ol ants” and “leaf-cutting ants” (see 
Color Plate V and illustration, page 174), 

(ine species i a terrible pest to citrus 
planters in the Tropics. ‘The colonies are 
enormous. Sometimes an orange tree will be 
stripped of leaves in a single night, 

ants carry these leaves into their 
nests aiong well-beaten pair ‘There they 
are chewed into a paste by the smaller 
workers. This paste is used as a stratum 
on which to grow the minute mushrooms 
om whith the ants live, The smallest mem- 
bers of the colony serve as gardeners as 
well as nurses and take care of the crop. 
Por fertilizer most of them use Jeaves, but 
sume use bits of straw, and others caterpillar 
droppings, on which to raise the fungus. 

The queen ant, before she leaves her par- 
ent nest, ake: into her mouth some spores 
of this funuus, When she lays her first eggs 
she crushes them and depesits these spores 
upin them. The fungus starts and main- 
tains itself there until her second crop of 
exes develops into young ants, who go out 
at once to obtain new food for the home 
parcdets, 


TEHMITE 18 KIN TO COCKROACHES 


There is an old saying that termites ore 
called “white ants” because they are not 
white and because they are not ants. A 
true ant is a relative of the bees anc wasps: 
the termite is kin te the cockroaches. But 
these two groups, so widely different in 
irigin, have developed somewhat similar 
ways of living. In termites we have the 
differentiation tnie soldiers and workers, 
and we have the sexual furms, males ane 
females (see Color Plate VI). 

The latter, however, pair tor life; sn, in- 
steacl of the widowel queen that we have 
in the ant nést, we find in the termites a 
king and a queen. Their method of estab- 
lishing the colony is essentially the sane, 
‘There: ore flights ‘when the air fillet with 
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fiying white ants, their wings dropping off 
much more easily than do thoge of the 
true ants, 

I remember one occasion in the Salomon 
Islands when such a flight occurred while 


we were al dinner, and we hastily withelrew 


from the vicinity of the lights in order to 
keep our soup from being entirely wings. 
These, however, are nol mating flights, as 
in the ants, bust are distributional flights. 
Pairs go out, fin a suitable place, and 


commence housekeeping together, 


Like the ants, termites build various 
forms of houses, mounds, and tree nests, 
but often. live in the heart af the tree it- 
sei. Their food consists almost entirely 
of woud, which they chew up and swallow, 
but some of them raise fungus, reralnicdinyg 
one of the fungus-growing ants. 

With one of two exceptions, they. are 
denizens of the dark. Expesure to heat 
causes the death of most species imme- 
thately, 

They are much more injurious than ants. 
In certatn tropical countries the termites’ 
habit of destroying books makes it difficult 
fo maintain fibrarie: Even as far north 
sary to replace foors-in the National Mu- 
scum and other public landings on account 
af the depredations these insects have com- 
milter, 

Ants, like man, live in complicated s0- 
cleties. They recognize fellow citizens only 
by their odor, and any that do not smell 
the same ure enemies. 

Ants have on intense patriotism, evinced 
by their willingness to fight atid die for the 
home nest; and a touching devotion to their 
mother and to the babies in the nest. They 
are, for the most part, hard workers, anc 

each individual does its utmost to contribute 
to the general welfare, They build compli- 
cated homes, and they show a wise prowl- 
dence in the storage andl preeervation of 
fied. 

The joker may say, also, that the ant 
hat attained complete perfection in one 
field: the women do all the work. 

On the other hand, there are among 
ants morons, paupers, and «ther parasites; 
thieves, ingrates, murderers, and kidnap- 


So, in reply to a question which has heen 
asked me mi all seriousness : 

“Which is the more intelligent, min or 
the ant?" T feel inclined to reply: 

“It depends-on the man—and the ant!” 


LIVING CASKS OF HONEY 


By Jennie E. Harris 


ACH year thousands of people visit 
the Garden of the Goda, in Colo- 
radu. They stand in awe before 

hery-red pinnacles etched against blue aky, 
They marvel at those fantastic rock for- 
mations—the gods of mythology, with their 
human shapes, some of their hats, most of 
their spenra, and a few of their cathedral 
spires, towering about them in ned sand- 
stone; and they ure unaware, these inter- 
ested sitht-seers, of an ancient, dramatic 
“criligetion” living under their feet, 

¥et here, in the sandstune rides, 
(well creatures who might theméelyes have 
stepped from living myths—creatures with 
yellow heads and large, inflated, transhu- 
cent bodies—who ore, perhaps, the most 
self-sacrificing beings known. 

In fairy tales boys and girls are fattened 
by witches, so that they may later be eaten 
with gusto. In this race, dwelling in dark- 
ness in the Garden of the Gods, children 
are fed enormously, so that a few may 
become overcapacious and hang in under- 

rround cellars for months, for years, as liv- 
ing casks of honey. 

This would be terrifving were these 
creatures human, Instead, they are honey 
ants, 

Honey ants are unhuman and untike any 
other Insect In their translation of them- 
Selves into honeypots. 

They gather a honey not unlike that of 
bees and store it in round, thin tasks thot 
let the beautiful amber of honey shine 
through, But the casks possess living 
trunks, living heads, living legs. They hang 
by living claws to the cellar roof, and open 
a living spigot when an imbiber comes to 
drink (see illustrations, pages 194 and 195). 
For this, children ate fed to enormots size 
and chambered in eternal darkness. 


TINY BEINGS DO PRONToIOUS 
EXCAVATING 


Here ond there, across the: tufts of 
grama grass and wild sunflower heads, 
gleam litth mounds of red sandstone and 
bright-colored quarte—craters cut-into rock, 
The red, Jonge stones roll out on all sites 
to a diameter of ahowt thirty inches, with 
each mound rising to three or four inches, 
metered by a large central entrance hole. 

Outside, all looks simple: but Inside, a 
descending shaft runs vertically for a white 
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before carrying off sharply to a long gal- 
lery and other shafts, forming galleries 
under galleries, all running in the same 
direction. Then, seldom far from the sur- 
face, Usually up or down a few steps from 
i main cullery, single or in suites, are the 
wine cellars, the honey chambers, the for- 
ever-homes af the swollen members of the 
race, 

It would take a (Gustave Doré to por- 
tray adequately the drama of honey ants. 

The honey chambers where they hang 
are virtually death chambers, except that 
life fliws from them freely, The severed 
casks of honey in the burial grounds form 
a nightmare thing, cask rolled beside cask. 
But beauty exists in the ants’ refusal to 
touch a honey cask after its: owner has 
died, The littl crammed honeypots stand 
idle and untouched, once they are rolled 
Inte the cemeteries. 

VISITING THE ANTS’ HOME 

Be an Alice in Wonderland in such a 
home, if you will, Come down that wide 
central stair, having ducked into the rabbit 
hole, passer! ‘sentinels at the gate, and-given 
the essential salite. All is dusky dim: only 
that glimmering round of daylight above. 
You tum left dawn a long, narrow passage, 
which leads into deeper and deeper dark- 
ness; but the floor glints up with a firm 
polish—the floor deliberately made smooth, 
hot merely worn smooth by the passing of 
inmumerible feet. And the walls are smooth 
antl straight, a sort of euide in the dark. 

Litde feet rustle by—ants laden with 
earth, excivating a new room far at the end 
of the passage. All that mound above was 
formed by similar excavations: each pebble, 
each shining bit of quartz, was carried along 
galleries up the main stairs and out, 

"Um-m-m!" An ant licks her man 
dihtes, giving off 4 Yagrue Sweet scent 
Honey! Somewhere near ib a honey cel- 
lar. The ant has paused in working. to 
lake a good still drink. A shaft descends 
darkly to the left: cautiously down, down, 
toa great vaultecl, globe-lighted room, 

The vaulted roof is clustered with enor- 
mous hanging limps. No, not lamps: pale 
amber spheres, hanging about midway into 
the room, occupying half the cellar space. 
‘The globes plow with the light that lives dn 
honey; their pale-gold color ts the richmess 


THE NATIONAL GEOGRAPHIC MAGAZINE 





[nowsimg by Maruyama, alter TL. Aboot 


THE PASSWORD GIVEN, A HONEY CASK OFENS THE PAUCK! 


Hiunery workers Mock around thetr ballogolike sitter and swallow the secet ligated negurgrlaterd 


from her huge community Momach 


By this unique sturage system the honey ante (AD vemenoe ysis 


hortideornm ) of Colerade’s Garden of the Gods-tide over the season when food bb scarce (aoe ilu 


tration, opposite pase), 


of honey: that scent rising from them is the 
wurm flavor of honey. Each globe is a liv- 
ing jewel, nothing more nor less than the 
Histende! borly of a living ant, filed almost 
to bursting with limpid honey, clutched to 
the rool by its claws. 

They crowd the arched ceilings stir rest- 
lessly; twist. their yellow heads, squirm 
their shoulders, but do not loosen fold. 
Below them the clean walls slope to the 
level Hoor, which is swept, polished, made 
amooth. Hut the roof is gritty, purposely 
left rough, for the claws to maintain perch. 

The roof arches half again the height of 
the walls: a cellar made. deliberately for 
honey casks, to allow free passage beneath, 
space for keeping the honey casks clean 
and the cellar free trem mold. 

There-are little soft sounds, a= the great 
globes stir, shift an arm or foot, sway a 
litte nearer to a neighbor “Careful! 
Don't dare lean, You might break mel” 
And one torns a pointed yellow head to- 
ward another's. The globes are not all clear 
amber. QOuerr dark planes streak them 
Their translucent part is inner skin stretched 
to balloon proportions, pushing apart the 


durk planes of the outer body, forming is- 
lands ofa globe map of strange world sens. 


SBPIOOT MOUTHS OF LIVING WONKYPOTS 


Suddenly an ant enters to drmk. . She 
looks: like these hanging ants, yellow- 
headed, yvellow-waisted, but she wears no 
inflated balloon. Her antennae lift inquisi- 
tively. Already the foretaste of honey is 
in ber mouth. She stands almost erect, 
climbs to the hatiging wnt, leans to its little 
closed mouth. “Open, please.” Obediently 
its mouth opens. Up cames a clear drop of 
honey, pushed op by some liner movement, 
to hang a meament, glistening, om the cosk's 
lower mandible, before dropping into the 
wailing ant’s mouth. 

She takes one, two, even three, drops 
“Thank you; you may close.” She climbs 
down, and the little spigot mouth closes, 
Before the ant leaves she daintily wipes 
her mouth agamst the back of her hand, 
smooths down her back hair, then trots off, 
groorect, well fer, 

Another ant enters: another, another. 
Fach climbs to a chosen sphere; says, 
"Onen, please," with that leaning of mouth 
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HONEY-FILLED “RePLeres” 


Dining bey Ad wey atier WC, Blot hoak 
MAY CLING To THE CEILING FOR THEIR LIFETIME 


Equipped with comeidduus, clitic cropa, the ants thut are to become homey casks cow] to thr 


vaulted roof ol the storage cellar, get a good grip, and 
with the eweet discharee from o#k galls or living aphids (eet: pure ba Then they 


Jet the workers fill them almost to bursting 
function a 


living Low! reservoirs, vielding dropa to hunury workers on ¢ 


to. mouth, and at once the mouth opens and 
up comes. the honey drop. | 

But suppose they enter to deposit honey 
rather than receive it, What then? Pain- 
fully, slowly this time, because so laden 
they are almost honey casks themselves, 
the ants climb to the hanging casks, place 
mouth to mouth, “Open, please,” and, 
with antennae held back out of the way, 
let drops of honey form on thelr muundibles 
toenter the obedient cusks, 

Thiet new honey. is almost white in its 
freshness. As long at drops are there to 
fall in, the litte spigot mouth holds open, 
Then the emptied ant, relieved, turns away; 
and ihe globe, clinging to the roof, gleams 
larger, more bulbous still, with the added 
contents. It scurcely dares draw a full 
breath, move an arm, or shift a leg for fear 
this new weight and fullness will make it 
burst. or fall, 

Poor little doomed creatures! What de- 
termined such a fate? When young, they 
resembler other ants. They had the same 
two stomachs—ine private, the other for 
communal use. Much that entered their 





mouths they never tasted, for it passed at 
once to the communal crop, to be fed tater 
to the quten (whose dutles are Hke those 
of a queen bee); to males (resembling 
drones in &@ hive); to workers, or to baby 

ants, Hut some showed an enormous ca- 
pacity for food. How they begged, their 
pile mouths open all the timel Now these 
are haney casks. | 

Late dusk in the Garden of the Grevls. 
The sandstone gods are cold and dark. 
They have had their play of licht all diay, 
while the red mounds of the ants stayed 
quict, with gates closed. Seemingly all in- 
side were asleep: yet few ants slept, being 
busy, mastof them, with undergrounil tasks. 

Now ants push owt of that roune tubular 
hole so fast they cover the mound. If this 
were daylight, no red rock would shine. 
Yellow ants are everywhere, by hundreds, 
by thousands, 


A NIGHT SORTIE IN QUEST OF TONEY 


A ring of sentinels begins pacing the 
outer edges of the mound. Others juard 
the gate, their heads thrusting up, like sol- 


Le 


Phintigraph by Will FE. Tayler 
TERMITI 


HOW MARKY STORIES IN THs 


Tho photographer made it twenty-two, bot the number varied, diepienel- 
are wrerckers of bowses (eee Color 
Thee in Angola, Aine, are master masons, Workiow in cay, 
which become so hart that. the voungeter could breuk it only with an 
as. Tn wher regis their architecture pune to spires, monoliths, or hue 


inf an the view, Net all “white anise’ 


Plate VI) 


mounds (see ilestration, puge 17%) 


diers with bayonets: Still others move 
abauwt the nantow platform surrounding the 
pate, while one ant, then twenty, then a 
whole column of ants, move off aver the 
ndee, preparing fora march, [dn the wales 
between the riilees, for, far away, liow 
scrub onks. in the light of the moon, thrust 
up their dark thick leaves, The ants know 
these dwarf onks. 

They move through stragely bunches of 
prass on a familar path, with scant devia- 
lion, reaching the oak copse in fifteen min- 
utes. Moonlight pierces the leaves sharply, 
revealing the ants straddling up the stems, 
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clambering out over 
leaves, searching end- 
Ieasly, sometimes {rutt- 
lessly, lor new onk 
walls, with their tny 
Hashes of shining sweel 

A turious insect 
makes-an oak gall and 
stimulates that flow of 
oak dew. The tiny 
creature develops-in an 
inner cell in the all, 
When he is extremely 
young, the gall he lies 


in is bright, almest 
scarlet or vivid blue, 


When he has crawled 
outsice iis nursery andl 
lies in the outer sphere, 
the wall és bright green, 
solt, about the size of a 
pea, amd bits of sweet 
stand up about it in 
tiny flashing dew, 

Old: rect gale, with 
holes where geallilies 
have escaped, the ants 
pass by: but the new 
pale-ereen galls, plis- 
tening with honeydew, 
they sniff at, lap the 
honeydew with delicht: 
then move off to other 
fresh galls, But after 
a while they come back 
to the first gall: after 





SKYSCRAPER? another period, come 
back: again, for thew 


galls exude usually 
three series af drops in 
a Single night. 

The onts started 
forth at tlusk. From 
muinignt UN daylight they stragele home. 
some are 50 loaded they can scarcely wah- 
ble: others only a little Alled: still others 
empty and unsuccessful, 

All night, while they were away, sen- 
tinels poeed the outer walks, Hungry now, 
surely; yet surprisingly few sentinels re- 
quest honey from the filled ants. They 
only challenge them and cross antennae 
with antennae in salute. Inside, workers 
crowd the entrance stairs, begging, rellev- 
ing the bearers of weighty drops. Honey- 
dew passes from mouth to mouth. 

Some workers, amazingly hige, hitch 


LIVISG 
lewie ti 
ove gt all: vet they 
CUME Up for thre andl 
more, clowns skirted 
With endotmons bal- 
lawns. And the honey- 
patherets rive to them 
willl LETEer lyr, wy iP here 
ite sisters fast turning 
Into honey casks of 
their own sweet will, 
Habies, too, some af 
Little 
Theil 


Lneriselyes <p 


them, keep thet 
north Open, 
communal crops, soft 
crcl cae. ensily be- 
come habitually ewall- 
eT Theis Ch ‘surplus 
honeydew, if any te 
rains, i curried to 
the dark cellars and 
dumped inte the living 
Honey Casks. 


WILLING SACRIFICES 
i HONEY WATS 
When oa bee floun- 
ders hone from pillae- 
ing Oo fresh Hower, she 
pours the bead of 
lar into @§ homey will 
ned the entrance ool 
the hive, where it is 
fanned, ooled. its 
Walee evaporated, anil 
then honey 
In. a pale waren cell, 
Bot honey onts, 
with aS Sarria er In the we 
hate of tlc. lice, or joked 
bret tre avut Cram Ome PRLEE tis 
; ree Le Pec 
Weir Own Praph ion carpeniet 
bodies; anno Plate VENI 
knead wax into 
So Lhey use certain 1 
ae hy hey vals, 
For months, years, their whale remaining 
lives, honey casks cling to the 
ef the cork ocllar, their bodies dilated ta 


ent or ten i 


stored as 


eficial ew, 
mower (oO 
wis from 
imal] 
| their lamily 


imMoers 


Vihitlicl rool 


normol) sie, all that 
we heht af honey Sis saline by the fraaty of 
tiny claws. Thr of more honey CASKS, 
usually, to a bhaueye cellar: about ten honey 
Allars tit sizuble ant home 

The litile eeentlan thine: nwive wf little, 
Dut seem to jes Be desire for motion ince 
ina while, one betemes sufficiently 
empty bo be able to unhook itself from. the 


iimes 
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laten AN ANT CARRIES ITs “'r 


jer’s jews 

Which the ants 
anther 
fray 


ant, often Foxrrnel 


CASKS OF HONEY 1o7 
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FI De Lai i ah 


ies TT PASTURE 


iW) PrYelruoing shove ila he ! 
| 
‘miidec 


1] 7 1 
(ae tech, foie 


one ot Loe 
ol their Bonalgiies ane thai 
re}. Gon the etalk feede: the 


Die conieker in this rath enlirced phoia- 


biny 


in the beans of houses face Coles 


root, climb. down, and even Took out the 
cellar door, In the main they stay filled. 
It they ever. feed themselves, Ley tis 
open a litth inner spigot to let a drop oi 
honey paet into their personal sts 
But they yore {rozal in the extrenie: of else, 
Haina there s+ Long, sa still, they seldom 
require fone. te notice uli le: hig: Hon of the 
honey they carry is ewer self{-consumec. In 
the <welling, the amall stomach is pushed 
far down to the base of the bubble. so that 
it & doubtful tf a honey cask ever eats or 
drinks, 

‘The Power of work 





hes been token from 
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them. A few clean themselves, eripping 
the roof by their hind legs, washing with 
their midille legs or arms: But « regular 
delegation of-anis comes in to keep them 
clean, sweep the floor, scrub the walls, and 
ae¢ that the globes stay dry and sweet ond 
sanitary. 

The seasons speed; years go by. The 
only knowledge of time to these little 
swollen creatures must be that oak galls 
are fresh outside, for they ure given honey 
today, Or oak galls are old, winter is on 
them; they must yield honey now. 


WHEN DEATH COMES TO A MONEY CASK 


Even honey casks cannot live forever, 
A slender arm becomes paralyzed throws 
that long, tight clutching to the gritty roof. 
It loses hold; the whole cusk falls and 
Strikes that hard, strange Moor, It lies-with 
its body projected up by thit great ball of 
itself, its feet and arms waving, its head 
nidding from side to side. But éfforts do 
no good, Lt is powerless to rise, 

Tf it falls on something large, it may be 
uble to assist itself lack to the roof by 
scant Inches; but usually there it lies, Ants 
coming in to clean or drink could easily 
hoist and hot the honey cask tmtil it 
could clutch the roof once more, I[t is. in 
the way; aunts must go around it: but they 
seem not to notice these frantically waving 
arms, that desperately bobbing heact, grt 
the honey cask would grasp vladly, even 
at a straw. Ii may lie there for two or 
three months ancl be solicitously cleaner) 
and caressed. Its new position is a relief 
to strained muscles, perhaps, though: de- 
cidedly uncomfortable. Finally something 
in its plight shortens its life 

Or, losing hold, falling, the thin cask 
breaks and the honey apalls, There Ties 
Humpty Dumpty, sure enough, feeling all 
its contents trickle out, Not all the king's 
horses con restore that honey to the cask, 
Ants heur the crash, sniff spilled honey, rash 
in, lip up the caging sweet in a frenzy of 
delight. But they disgorge moat of the 
honey into the hanging casks, or rush nut 
with filled crops to feed others, 

Sometimes o broken cask will grow to- 
eether, mending itself, and be hoisted to the 
roof and filled as before. 

At last, after years of holding honey, a 
honey cask dies, 11 still hangs to the roof 
for a day or more, the ants unaware of its 
death. They clean this cask and others: 
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drink: from. other casks, 
to the little clased mouth. “Qpen, please!" 
It does not open. What does this mean? 
Disobedience, unwillingness, In a comm- 
nity where such things are unknown? 

several in turn climb to the tight little 
mouth. “Open, please!" It never opens: 
it stays pressed tight. Vet the honey crop 

is full: its body is a bright amber sphere. 
They cin see the rich honey inside. But 
nt last they tedlize. The little honey cask 
is dead. 

It takes several ants to-handle the corpse. 
First, the cask part must be severed from 
the rest of the body. ‘The separation is 
tasy—just a biting through that one nar- 
row conmection. Then the cask & rolled 
throuth long, dim galleries to the burial! 
ground these ants possess. The claws are 
inhooked gently from the roof, and the 
tap part of the bouky is lifted dawn and 
cirtied! through the same winding passages 
in Oo silent little procession to the same 


Then one-chmbs 





CASRS OF THE DEAD NEVER DESECRATID 


And in that gloom of the dead, onder 
the Garden of the Gods, strange sors keep 
watch. These gods are round, silent casks 
of honey, Life still lives in them, sus- 
tenance is there, food for numerous babies, 
workers, males, queens. The himey is still 
sweet and pure. But the ants never dese- 
crate the cask of the dead. It is as if they 
realize it belongs no more to themselves, 
but to the darkness and the-stillness, In 
that quiet cemetery, several spheres lie side 
by side, slowing more and more golden as 
the honey within them méllows with awe, 

This honey is almost a pure solution of 
grape sugar, but it never crystallizes, Tts 
favor is slightly aromatic, extrimely sweet, 
The honey is limptdd, like bees’ honey before 
thickened in the hive: Tt con be made to 
evaporate ( a gummy mass, but when lef 
im the open it absorbs nioisture from the 
air and becomes lHquid honey again, 

We owe much that we know about honey 
ants to Dr. Henry C. MeCook. He and 
his men spent days with chisel and hammer 
opening a single homw, coming carefully 
upon the used galleries and occupied rooms, 
taking measurements, making sketches and 
plaster casts. At one time he found a queen 
in her room, more than 28 inches below 
the surface of the hill, aver 72 inches from 
the central stair, She may hove dwelt in 
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that room habitually, ot else her attend. 
ants, frightened ot the strange chiseling, 
had carried her through hall after hall, as 
the sounds came nearer, till they reached 
this far-alf circular chamber, where naked 


babies and some of the workers and honey. 


bearers had also gathered in their fear. 

The gallery leading to this chamber went 
on aloping for ten inches, ending in o baoy- 
room and asmall upeurving ball, the lowest 
room in the home, almost seven feet out 
from the main stair, more than three feet 
below gate level. What depth of architec- 
ture for those tiny diggers! 

At Dr. McCook's excavating, ants rushed 
into the cellurs, helped the casks down from 
the roots; pushed and tugged them to safe 
places, scliciteus about that enormius star- 
ope Of honey, A large worker would take 
a portion of that tivhtly stretched skin inte 
her mandibles and tug and tug, backing out 
trom the cellar into the onbroken hall, and 
perhap: a small worker stood on the globe 
and pushed vehemently, though surely she 
was doing littl more than stealing o ride. 

Honey ants that were kept in a large 
tlass bottle died in less than three minutes, 
killed by the sun. Perhaps they are neces- 
surily nocturnal, never daring to venture 
into daylight. They like sugar, these 
honey-lovers; but, surprisingly enough, care 
little for bee honey, At present, honey ants 
are found in Colorade, New Mexico, and 
Old Mexico. 

Mexicans press out honey casks as one 
would grapes, and ferment the honey into 
an Glesholic drink. ‘The swollen casks are 
really not untike grapes, their bodies being 
enlarged from tiny beads to full grape size, 
tc hang like grapes in clusters to the cellar 
roof, 

Commercializing such honey ‘scarcely 
seems possible, A thousand honey casks 
filled to the limit would yield barely a 
pound of homey. 

Except for that strange boney-cosk cus- 
tom of theirs, honey ants are rather like 
other ants, The queen is surrounded by 
dittendants, who groom, caress, and feed 
her, They form a circle about her as she 
lays ber eces, then rush these carefully to 
the incubating rooms, to lick them and keep 
them warm. Other nurses care for the little 
things who hatch forth, touching mouth to 
mouth tm feeding. Ta bathe a baby, a 
nurse tokes it carefully into her arms, turns 
it slowly while passing her mouth over it. 
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Nurses handle the infantis.a great deal, 
Lurning them frequently, making sure they 
are warm and well. 

The babies are helped in shaping the 
cratlles they spin; are watched over while 
they sleep in these, to uwake as ants and to 
be cleaned, bathed, and fed until large 
enough to take care of smaller babies. It 
is not known what determines which bahtes 
shall be princesses (who are bright yellow), 
which drones (also bright), which workers 
(pale yellow); but it seems that any worker 
honey ants who make up their minds Guin 
become honey casks: 


HONEY ANTS MILK APHID “cown’ 


One intelligent custom of honey ‘ants is 
shared by other ants. They milk aphids 
for some of their honeydew, 

When fresh wild roses scent the nas 
den of the Gods, honey ants trail toward 
these instead il rowarel oak galls. Aphirls, 
those green, translucent-legged creatures 
who thrust their sucking beaks into roses 
une thrive on that mnér rose dew, draw 
forth more sweet than they peed, the sur- 
plus passing out of their backs. 

Ants have found this out. Usually among 
several aphids lies a clever ant. She crawls 
behind the aphid, gently strokes her sides 
with first one antenna, then the other, o 
sort of seesaw motion much like our milk- 
ing-a cow, to which the aphid pratefully 
subnuts, ‘And either the aphid’s pleasure 
ar ele the quiet massaging itsell euuees 
honeydew to appear faster and faster on 
the aphic's rear. The ant laps the honey- 
dew with delight and depiasits it in her little 
inner bucket, 

The aphid's body, filled with rose dew, 
slumps as the ant's body swells. The little 
green cow even lifts her back to make the 
milking easy and wrazes farther along the 
rose for more honeydew for the next milker 
wha comes along. Several ants in turn 
may milk the same aphid. But once in 
a while a stubborn aphil kicks out her 
lez and spurts honeydew far beyond reach 
of an at's mouth; whereupon the ant probe 
ably moves to a more docile cow, 

They gain from thirty to forty drops 
from the same aphid in an hour, go home 
to empty their litth buckets, and then re- 
turn for further milking. ‘The ants nurse 
the aphicl’s young ss carefully as their own, 
and in the spring lead them out to known 
Pastures. 
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HOME, SWEET HOME, REWARDS EQUALLY PEASANT AND LANDOWNER 


Frow missmatic, feversriiden awamp the Pontine Marsh project hes created fields Maan ate tery 
I : 


mate A r = _ = ope : oh LS ] | a 
Pertne (eer feupe 207) mol bes equipped the farm with fine bulking, where dwell happiness and 
beat Vergil woul! have delighted to sing of the eirewel husbandry of the wtilers of t ifn 





WT EW WONDERS, THE CAETAN(T TOWER RECALLS THE WONDERS OF OLD 


The marches were portly drained] when Rome was ut ite heyday, ane the charming town al 
the foros of untried Nature 


Noni Was knwo 68 fp. center of gericulture, While negligence ann 
indicl the work of ite earl: reclamatt no emeincters the buileine el fio rium Lreond muse the joey 


Muli for whom: tee pace Was named took her own fife by leaping from the parapet inte the Ink 
(ier oppoiite pace) and her wraith becime the spirit of maloria, These venerable walls, built in 
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REDEMPTION OF THE PONTINE MARSHES 


By Draining the Malarial Wastes Around Rome, Italy 
Has Created a Promised Land 


By GELASIO CAETANI 
Senator df the Ainivdam a! Maly 


With (iustrations jrom Photographs from the Author 


HE story runs that a foreigner, trav- 

eling through the Pontine Marshes," 

asked a shepherd sitting by the way- 
side: “How do you live bere?” and got Lhe 
reply: “me does not live, one dies.” 

Two years ago Premier Benito Mussolini 
gave orders that by October 28, 1935, all the 
stagnant waters of this region should be 
(irmined aff to the sea, malaria should be 
eradicated, 4,000 farmhouses built and 
populated with as many [yattant families 
drawn from the crowded agricultural prov- 
inces of the north, and that three cities 
should rise in the deserted lanel: Littoria, 
Sabaudia, and Pontinia. The waste and 
Hooded plain at the doors of Kome was 
to become a garden and supply the needs 
af the capitul. 

The order is being carried out on sched- 
ule time and the project is in first-class 
shape, 


WILD ROARS ROAMED A NEW CITY SITE 


Where two years ago wild boars roamed 
in the broam thickets, you can see to-day 
the peat city of Littoria, so called to per- 
netuate this achievement. All the. sur- 
rounding land is dotted by hundreds of 
bright, healthful farmhouses, whereas two 
yeurs ago peasants lived in primitive huts, 

Twenty miles to the south, near the sea, 
Sahaucdia, named in bonwr of the House of 
Savoy, to which Italy owes its political 
unity, is growing like a mushroom in the 
midst of a vast forest that-will be its natural 
park. And ot the foot of the mountains Mon- 
tinia will rise in 1935, recalling the Etruscan 

population that, 2, 500 years age, first set- 
(led and cultivated this land. This city has 
not yet been staked qut, but the date for 
the Inaitwuration has been sete. 

This-astounding transformation could not 
have been possible hac there not been a 
silent preparatory engineering work. Since 

* Sep “The Story and the Leqonds of the Pontine 
Miraies;" by Deon Gelasio Cartan, in the Namonar 
Ghotparni Manaiwen, April, 1924, 
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1926 a consortium, with Senator Natale 
Prampolini, a very capable engineer, at the 


head, hos been working steadily and with- 


out beating the big drum. One hundred and 
sixty miles of road have been constructed, 
300) miles of canals excavated, five villages 
built in the marshy desert, and 270 mil- 
lions of Tire (more than $23,000,000) al- 
ready spent. 

A huge conal, $5 feet wide, gathers the 
torrential waters at the foot of the hills 
ond, skirting the lowland, leads them to the 
sea, 24 miles owny. 

Fourteen thotisand men are at work 
to-day in the region. The hydraulic en- 
gineering work has been the indispensable 
premise to the colonization, an enterprise 
that hos been entrusted to the preat war- 
veterun organization, the Opera Nazionale 
Combatienti, and to these landimiiers who 
have the necessary grit and faith to follow 
the lead. he veterans will build about 
3,000 farmhouses and the landowners about 
250. 


THE GEOGRAPHY OF THE MARSHES 


We must go back in history o Tittle to 
grasp the general picture. The Pontine 
Marshes are a rectangular plain, about 
175,000 acres In extent, which is hemmed 
in on two sides by the Lepine Mountains 
and on the other two by the sea. But along 
the seo runs a dune three miles wide that 
prevents the waters from flowing to the 
sea, The region, therefore, is like o large 
shallow basin in which the water collects 
and cannot drain. Between the great dune 
and the sea lies-o series of lagoons. 

The oli] Romane partly solved the prob- 
lem by digging through the dune a gigantic 
canal colled the Rio Muartite,. 

The pretty legend attached to this nome 
hus been tld: the legen! of King Martino, 
who, for love of beautiful Ninfa, dug out 
this kind of Culebra Cut, but was defeated 
by the muwic of the wicked King Moor. 
The unhappy young lady threw herself from 
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A SPIDERS WEE OF CANALS % THE PONTINE MARSHES NEW DEAL 


Bisected by ancient Rome's “Queen of Roads,” 
hollow depression caught between the Apennines and the sand hills wong the T 


the Appian Wow, this reclairoed land lies is a 
¥irThenian Sea. 


Early canals built in Roman times have recently been recut and new nea dug to drain the excess 
water collected during the rainy season and from springs, 


the tower of Ninfa into the adjoining luke 
and became the evil spirit of malaria (200), 
The fact is, that some unknown Roman 
gentleman called Martinus did the work 
and succeeded in getting the bulk of the 
waters to flow cut of the lowland to the 5 
However, a5 the Roman Empire declined 
and the harbarians invader Italy, civillza- 
tion fell to sich a low ebb that the noblest 
knights no longer knew how to scribble their 





names, So small was the production of 
writing material that Roman classics were 
erased from precious vellum sheets to in- 
a the contracts for the sale of pieces: of 
land. 

During that period public works were 
abandoned ond the swamps reconquered 
their kingdom, Pirates roamed freely over 
the seas and the Pontine coast had to be 
guarded by strong towers to prevent the 
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SEAPOLITAN BLUES AND IMPERIAL PURPLE OF ROMAN ITALY 
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REDEMPTHIN OF THE PONTINE MARSHES fil 


men of Barbary fram landing and putting 
the villages to sack anal ruin. | 

To make things worse, Nature also took 
a hand in the game. With that great pres- 
sute which causes the mountains to rise, 
the broad sund dune that rons along the 
sen was buckled und the bottom of the 
Rio Marting conul was raised a few feet 
toward the center of its course, The out- 
let of the waters was thereby closed off, 

After the fall of the Western Roman Em- 
pire, the Pontine région that ance had been 
well cultivated and livened with villas and 
citi#s again became a ewampy and desolate 
Waste, 

THE STRATEGY OF A MEDICI 

Several attempts to redeem the land are 
recorded; kings and popes tried and failed. 
But the first- with a modern turn of mind te 
accomplish something effective was Leo X. 

That great Pope (1518-1521) declared 
the draining of the region was a work of 
public utility and therefore expropriation 
Was Wi justified peSCetare. He granted the 
enterprise to his nephew, Giuliano dei 
Medici, who made a good! business of it. 

Giuliano would invite the owners of the 
land, private: Persons OT COMMUNITIES, li 
ED inty partnership with him in the enter- 
prize. The owners, fearing litge expenses, 
would refuse; whereupon Giuliano would 
expropriate for. song. 

The worst case befell the indolent. com- 
munity of Tertacina. Following its refusal, 
Giuhano, at o relatively small expense, dug 
-a short canal to the sea. The accumulated 
water that for centuries had remained 
dainmed up behind the town ran off gaily 
and, in avery short time, Giuliano became 
the lucky wwner Of vast tracts of woneer- 
fully fertile land on the outskirts of the 
town. The citizens of Terracina lived for 
yeu in lamentation! By this clever work 
Ghuliing grew quite rich. 

Two further attempts are worthy of rec- 
ord. Ce was that of Sixtus V) who, in 1586- 
1589, had the old water channel, the Flumen 
Antiquum, enlarged into.a broad canal that 
in his honor was renamed Siste, Two cen- 
turies later Pius Vi called the hydraulic 
enginerr, Gactuna Rappini, to avail him- 
self cf the modem technique for definitely 
resolving the problem, The old Appian 
Way, submerged for a thousand years, was 
given back to traffic, and along it a great 
canal was excavated that took the name 
of Linea Pin. 


The Pope, naturally much pleased with 
his accomplishment, had a tiny obelisk 
erected near Torre Tre Ponti, on which are 
engraved the words: “OLIM PONTINA 
PALUS—NUNC AGER PONTINUS” 
(Once the Pontine Marshes—Now the Pon- 
tine Fields). 

Not many yeurs Inter an earthquake 
gave a bad twist to the obelisk, and malaria 
drove away the people wha hacl attempted 
to settle: on the land: also, the Benedictine 
monks, for wham the Pope had built a nice 
convent at Torre Tre Ponti, had to leave or 
died. The traveler could drive along. the 
restored Appian Way, but in winter, on 
both sides of the read, large sheets of water 
extended for miles. This was the paradise 
of cen gulls, ducks, and geese, and of the 
Roman hunters whe stalked the wild fowl 
while wading behind innocent-looking. old 
horses. 


Now an end has been put to oll this. 
When the landowners were called by the 
Goverment to inte in a consertium tor 
planning and carrying out the final hy- 
drautic drainage of the region, the Govern- 
ment agreed to contribute to the huge ex- 

1 the large share of 8714 per cent. 

The actual work. of road building and 
canal digsing began in 1926 under Semutor 
Prampolini’s direction. 


THE FIGHT AGATNST MALARIA 


In the meanwhile, an effective organizn- 
tion was created, with the assistance of the 
Rockefeller Foundation, to fight the ma- 
laria, because, onless this enemy had been 
destroyed, it would not have been possible 
to conquer the land, 

The first and moet important experi- 
mental center was created in the old Cactani 
castle of Sermoneta. When the work was 
started, statistics showed that 95 per cent 
Of the population were infected with the 
disease and that virtually no infant reached 
its first year without an attack of fever. 
Yellow little fares and sunken eyes stured 
at you in the medieval streets. Now new 
infections are practically unknown and 
pink anid white litte cherubs greet you. 

After driving away the water and the 
malaria the next step was to populate and 
transfonm the land. The Government is- 
sued orders that by the year 1934, for the 
anniversary of the March on Rome, every 
acre of arable land, exeepting woods, Inkes, 
and certain tracts of lowland awail ing SH 
cial work, should be colonized, 
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RUDDY-CHEEKED CHILDREN ATTEND THE SEW VILLAGES FINE SCHOOLS 


For the success of the Fontine March project, the people most have every comlort and advuntuce. 
Prospective settlers ask wepecally abet edicational facililies fore text, pare TIT) 





~ LITTURIA, SABAUDLA—THIS [5 THE WAR WE PREFER 


Veterans atal their famille work witha will on the recloimed lone (ere teat, pare 201), The 
harvests are remarkably beavy, for the sci] & oof ineredibie mithnes:: 
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{Oo MORE WILL WINTER TURN THE LAND INTO A WATERY WASTE 


fefore cunmals cirained the Pontine Marshes, the wet arose 


il bc i Ti Of FLEE Msn son 
rmicr peaps dowbly trom tie sod enniched thr b 


U 
throwin CeAluge G1 Add 





a 


CHILDREN, PIGS, AND CHICKENS SHARED THE AUSERY OF THE OULD MARSH NUTs 


Fotid staniiie Tvetrutiin of “tefore and alter,” carsparr this seene with the linrer picture opposite 
When Vero) wrote hw “rear the Pootineg Marches were tertile felds 


£16 


NETS LARGE START 


AS BALES 
TOLANDA 


Happy and healthy, this sturdy child of Toei: feel feo proc tr. thee 
he if one of the eolonisis 


prodocts of the torm she and her family till 
whe have settled on the aotbor's loans, 


The Government bas offered finanrial 
wesisignce to the landowners in building, 
on every 30 acres of land, a house with 
stables, pig and chicken pens, anc a baking 
oven. Aloney is boned at 21 per cent in- 
terest. Tt the owner refuses, his land is 
expropriated and the war veterans’ organ- 
ization undertikes the work: (see page 201 ) 

Personally, | have obeyed, and T must 
sav that, theuch the work has been hard 
aoe the financint strain great, | feel sati«- 
hed in seeing on my 2,500 acres of land so 
miny happy nod prosperous fomilles that 
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a Yer ago were: living 
in poverty. 

These families are 
called from the over- 
populated central snd 
northern provinces of 
ltuly, where the insti- 
tution of the meccsadrie 
is mare than a thou- 
sand years old. 

The mezzadria is -a 
Partnership contract, of 
t Patriarchal nature, 
between the landowner 
and the head of the 
peasant family. The 
landowner gives the 
land, pays the taxes, 
supplies the machinery, 
and anticipates the 
capital expense for the 
cattle. The peasant, 
with the whole of his 
family, supplies all the 
labor, the cart, the 
pliw, and the small 
working tools, 

in Tialy these people 
are called fanttelie co- 
lonicke to distinguish 
them from the conta- 
dia, who is a day la- 
borer or works his own 
little piece of land, 
Whereas the farmer 
(ofiiwario) pays rent, 
the calona is not paid 
and (oes nol pay any- 
thitig, living: almost ex- 
clisively tram the prod- 
ucts of the soil. 

Very often the co 
loni, who ure handy at 
all trodes, make their 
raw shoes, and from 
the wool of their sheep make their own 
clothes. ‘They build their carts, weave has- 
kets, and every howewile bakes her own 
bread from the wheat grown on the land, 
They are self-sufficlent; they may be poor, 
but are never in misery. 

According to the mezzadria contract, 
everything that goes in and évervthing 
that comes out is on a fifty-fifty basis. 
‘The sacks of wheal gathered from the har- 
Vest are divided in two: the Int pig, when 
sicrinced at New Year, is split neatly in 


half, and one round cake of freeh cheese 


ARMYFUL FOR 
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goes bo the peasant for every one that goes 
fo the landowner: the proceeds from the 
sale of a calf are divided, and likewise the 
losses whet a cow dies, 

The owner guides the peasant familly 
economically; he should also do 30 morally. 
Officially, he deals with only one respen- 
sible meniber of the family, the father, or, 
ii the father ts too old, with the eldest son. 
Accounts are noted day by day in special 
reqisters called colonial booklets, af which 
one copy is in the-hands of the head of the 
family and one copy is held by the Jand- 
awner, The latter, ina way, is the banker 
of his peasants, trying to save the money 
frei pai squandered in years of pros- 
perity and financing the family through 
hare times. Men are not always perfect, 
hut the system generally works very well. 


EVERY HOUSERNOLD MEMEER TAS DIS TASK 


Everybody warks; even littl children 
eight years old, when free from school, 
watch the sheep gras along the ditches. 
The babies and the: farmyard Industry 
pigs, chickens, geese—uore the exclusive 
domain of the wonenfolk, The land gives 
back tenfold what t put Inte It. 

At harvest time everybody helps. The 
women are in the turmoil of straw, dust, 
and milling machinery, ond, with a red 
bandanna handkerchief tied around their 
perspiring Grows, they handle the sheaves, 
And they sing—sing with the full joy of 
life. The Duce shares in this festivity, 
for the harvest is the great festival of aeri- 
cultural life. Lost year for two hours he 
took a hand in the game, feeding the sheaves 
into threshing machine, after which he 
amilingly cashed his pay of 4.50 lire (about 
38 cents) for the work he had dune. 

When the wheat has been sacked and 
the sacks have been divider, the housewife 
spreads a white cloth ona table under a 
shady tree and serves the traditional rosst 
lamb, homemade bread, and fieschi, the 
sweet local wine, Everybody who has 
taken part in the work, neighbor helping 
neighbor, landowner included, partakes of 
the feast. 

Such ts the association between peasant 
and landowner on the mezzadria contract. 
The contract has the duration of anly one 
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year, but it i always renewed! unless some- 
thing very serious has happened, Peasant 
families remain on the same tract for gen- 
erations: some clam to have lived there for 
hundreds of years, 

The ground is cultivated in a five-year 
rotation, Wheat, barley, alfalfa, beets, ete., 
are planted in succession, so that every 
year each part of the land has a different 
crop. At the end of the fifth year the cycle 
begins again, The stable: are the incex 
of the farmer's qualities; and the curing of 
the manure is brought up to a fine art. 

Usually these peasants ure excellent peo- 
ple, docile-and hard-working, the backbone 
of the country. They care more for their 
fields and their cows than for politics; they 
go to bed early, get up at sunrise, are 
sober, ane proceate an amazing number af 
healthy children, These have plenty of 
fresh air and simple but wholesome food, 
which gives white teeth. 

The State tokes care of their elucation, 
Rach child that_grows up is an- additional 
worker for the family. When the hive gets 
full, the swarming takes-pluce, and that is 
the reason so many families are willing to 
come from Venice or Sicha or Perugia to 
settle on the Pontine land. 

The mezzadria is something of a life in 
common, lt is well to find out who are 
the persons that: are going to live on your 
land. For this reason J always go to pick 
out in. their homes the peasants T need. 

Upon my arrival the whole family is 
mustered: the men are called back from 
the fields, where the oxen remain waiting 
wilh the yoke on their necks; the stnaller 
es are gathered from under the table- 
cloth. 

“How mweh land do you give us?” they 
ask, “Does the wheat erow well there 
and is there a vineyard already? How far 
is the church, and where are the schools? 
Is there nothing to fear any more from 
miglarig?”* 

These are the questions, But the peas- 
ants generally know pretty well already, be 
cause they have o wireless communication 
among themselves. Friends write to friends; 
and these who go back to the old home on 
a visit speak in glowing terms of the prom- 
sect hand, 
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MAIN EXSTRANCE TO THE BARK. OF OGLDOEST LIVING TRIES 


Towering veterans, neoriy 2,000 years old when Christ was born, stund hale and hearty in 
this tree sanctuary in California. Here, beside tue lupines, o tiniforied pork ranger podite oul to 
Visiter: snow-velled Adin Penk. 





Mh | pepe pee | } Il 1 Tiij tie el 
FROAD WARAD ChITES OF LOWLAAD CALTPORATA, WINTER VISITURS MAY REACH PARE 
SSOWS IX A PEW Hols 


Sport lover= coterly awalt fewaof the aeaaen's first deep enowlall. Then, with skic, staffs, ani! 
tobognns tied on their molorcars, they dash for the pork, where rongers have prepared ‘the stiches 


sunt] Ladee= ape warned) amd teady with bet food for the bunery herds 


AMONG THE BIG TREES OF CALIFORNIA 


Gy Joun R. WHITE 
Superintendent uf Segunda Niettonal fark 






NA oof an ant crowling on. the 
ground throwch a vast cornfield, look- 
A ing up at the tall stalks 
To the ant the cornstalks are os high os 
these California Big Trees are to a man 
azn Up ut their distant tops. 

But it ts their astounding age, os: well os 
their size and beauty, which fills the squl 
of puny man with awe and reverence for 
the Creator, 

Big Trees, stout and healthy to-day, were 
centuries old when Christ was born. Men 
call them “the oldest living things.” So 
nearly indestructible are they that some 
naked, fire-scorched tritnks still stand, 
though dead before America. was discov 
ered; others, which fell centuries. aga, re- 
main sound and solid inside, Such vitality 
has. the sequoia that when felled its 
branches do not wither for years. One 
giant crashed j in 1926 when | was near. | 
saw it again, in 1931; its foliage was still 
fresh and wreen, 

They link os with the past. Their se- 
queia ‘forbears crew here when the world 
was younger, when reptiles likewise grew 
ta enormous size, Such mammoths as the 
dinosaur, unable to adjust themselves to 
climatic and other changes, faded from the 
earth; but the sequin family endured and 
suw the rise of the mammals. Vet to-day, 
when vou walk beneath these towering tree 
giants, you feel that the deer ond the squir- 
rel hardiy ft into a scene set for the bronto- 
saurus and the plerocdacty!. 


SEODOLAS CREW MILLIONS OF YEARS AGO 


Time was when the Sequoia genus was 
spread over four continents, At least twelve 
fossil species are known, scattered from 
Greenland and acress Evrope to Asia. Pas- 
silized trunks as much as 10 feet in diam- 
eter aml nearly 30 feet hich still stand 
in Aliooene deposits In Vellowstone Ma- 
tiomal Park, The wood of these petrified 
trunks under the microscope looks very 
much dike that.ef the trees alive to-day. 

These ancestors of our present sequoias 
formed much of forests which in ancient 
days clothed polar regions: now barren or 
locked in ice, Only two. species survived 
the Glacial Epoch, ane these are now prac- 
tically limited te Callfornin. 


Some people confuse California's Red- 
woods with its so-called “Big Trees.” Both 
ate “big” and both are of the genus Se 
guaa; both have pink or ted wood ahd 
both ane trees of the largest size, Hut they 
itre two species, distinct in habitat, in bark, 
folinge, and in reproduction. 

The Coast Redwood, or Sequoia sem- 
fervirens, is found only near the Onust or 
within the belt of sea fows, and extends 
from southern Oregon dawn to Monterey 
C cay in California. 

The larger species, the California Big 
Tree, or Segawa gigantea, is confined to the 
western slopes af the Sierrn Nevada, be- 
tween 4,000 and §,500 feet elevation, from 
Flacer County, in the north, to Tulare 
County, in the south, and is much more 
tibundant in the south than in the north. 

The Coust Redwood forts an almost 
continucis forest in which it is the domi- 
nant stand; the Hig Trees grow in scattered 
groves, Tl in all, interspersed among the 
heavier stands of white fir, sugar pine, and 
other trees, 

Though smaller in diameter and bulk, 
the Coast Redwood is toller than its OOUsiN, 
the Big Tree. The former attains a maxi- 
mum heivht of 363 feet and @ maximum 
hase diameter of about 25 feet: the latter 
has a maximum height of about 300 feet 
and a base diameter of about 35 feet, 

When the Coast Redwood is cut down, it 

“stump-sprouts, as foresters say, Aring 
of Yount trees springs wp arcunel the stump 
of the shiughtered sempervirens; hence its 
Latin name, the “Ever-living Sequoia,” 

But the Big ‘Tree reproduces only from 
ace; and,-since its seeds require specially 
favorable conditions to root, there was real 
danger of the extinction of the species until 
national and State parks were created, 

The bark of the Coast Redwood is brawn 
and gray; that of a mature Big Tree has 
warm hues, from maroon to severnl shades 
at red, which at sunset often shine with 
strange brillianey.. Big Tree forests are 
open, sunny, and full of color. The Coast 
Redwood forests are by contrast damp and 
gum ther. 

The foliage of the Const Redwood some- 
what resembles that of the fir or hemlock, 
but the slender, prickly foliage of the Big 
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HERE WILD ANTMALS 


Xow ame then, however, 


into vacant cabling or even amashing parked automohile windows in quest of food 
tipped in a “bear patrol,” a wire cage mounted on a truck 
hie, atid) deported te o remote pevion of the pork 


Tree has no counterpart in America. The 
cooly tree which at first glance might be 
confused with the Big Tree is the crypto 
meri ol papain 


PCE ASO FIRE WEEE FIRST FOES OF THE 


hit THES 


Ares before man came to chop these trees 
for his use, toe ancl fire were their fierce 
foes, Again and again moving glaciers 
mowed them down—dgzlaciers whose icy fin- 
fers stretched down mountain canyons to 
freeze all animal and plunt life. Whether 
in warm and sheltered spots a few trees 
remained, or whether anly seeds survived, 
cain probably never be known; but slowly 
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the cold hands relaxed and the forests re- 
turned. The fact that the Trees ore 
more abundant and larger in the seuthern 
nart of their range incdicates that there the 
efiects of the glaciers were [es6 severe. 

With the passing of the Age of Tce, the 
strugeles of the sequoias had only begun. 
Fires followed the ordeal of ice, The abun- 
dant rains ceased, and long, dry summers 
rendered the forests tinderlike, ready to be 
ignited by lehining-or by brands tossed by 
Indians to drive out game or clear land for 
horagre 

There is scarcely a mature sequoia that 
cloes not show the effects of at least one fre 
Every 20 or 30 years flames swent through 
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ISTH FORESTS PRIMEVAL THAT! 
tuft tet them not confuse Bie Trees with tl 
fen frown genus, the two eroage of fers 
Dhese Bie Dre, the larcer o] the boeo, Factla ra 
fcc which are taller, thrive afome th 
Oresen (ere tex, pam 210) 


the forest: sametimes licking hiuneriie, but 
with little effect, at the thick. ashestoslike 
Lark: ata, where 
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seguoias gfe aimest always found on the 


Upper side of those stancing on a slope. 


THE SEYyUOTAS HEAL THEM OWN WOTINTHS 
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hiinred téel or more Crown 
SUCH Dheiiisies, COVered 
caused by fires long before the discovery of 
America, For centuries the tree prew new 
bark, at the rote of half an inch or less a 
year, uml finally the swound was healed 


Dree torches Gurning in the Sierra Seva 
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might have siymahaed every. event in re 
corded human history, from the building of 
the Pyramicds to our own Civil War 

The lenath of time that the black, charred 
wood, soft as -it is, hos adhered i equally 
astonishing. With your thumb nuoil you 
Can chip aff pieces of charcoal formed by 
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Wo doubt the Coast Redwoods were seen 
by the first Europeans ta visit our Pacific 
coast. Yet for more than two centuries 
after the visit of Sir Francis Drake, in 
1579, white men roomed up snd down 
California apparently without climbing far 
enough up the high Sierras to find the Bag 
Trees 

The Indians knew them, of course, In 
summer they camped among them and leit 
potholes in granite rocks where they ground 
acorm meal. 

Even now the ident ity cf the first white 
men to gaze on the Big Trees of the Sierras 
isin doubt. It may have been samme mer- 
ber: of the Joseph KR. Walker Expedition of 


cone, drilled] through the heart of thie fre in T4341, De. A. E 
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1633. One Zenoss Leonard, clerk of the 
Walker party, recorded: 

“In the list two days’ traveling we have 
found some trees of the Redwood Species 
incredibly large, some af which would nvwas- 
ure from 16 to 15 fathoms (96 to 108 feet) 
around the trunk at the heieht of a large 
mans head from the erownd.” 

That croup of Big Trees, pow known as 
the Calaveras North Grove, was, however, 
the first of these sequoims to become wel 
kricwn, 

In the spring of 1852 A, T, Dowd, 2 
miner of Murphy's Camp, in the histori 
Mother Lode cistrict, followed a wounrle 
bear -into the seyuias. He came ronning 








LMONt. THE HIG TREES OF CALIFORNIA 


back to hs Companions 
and excitedly dragged 
them with him to see 
‘the lorgest bear in 
California. What he 
showed them was a Big 
Tree —probably the one 
which afterward was 
felled and a dance hall 
built on top of it. 

John Bidwell, a. mem- 
ber af the first inimi- 
utant ~Mirty lo enter 
Caliiomis by the over- 
land route, stated that 
he saw the Calaveras 
hig Trees in 1841; but 
Dowd is popularly 
given credit as the dis- 
coverer of the Sequoia 
crionteg. It was the 
(Calaveras Grove which 
inspired Bret Harte to 
write his pom, “Om a 
Cone of the Bie Trees.” 


DSOVERY OF THE 
HIAKT FORRST 


In 1857 Galen Clark 
discovered the Alar 
noosa, on Wawonn, 
Grove in what is pow 
the Yosemite Nutionil 
Fark, The following 
year Hale .. ‘Eharp 
2 pioneer of Three 
Rivers, in Tolare 
County, wee bed wp the 
Middle Fork of the 
Kaweah River by 
Yokut. Indians, and oan 
up the grassy slopes 
heneath Moro Rock to she eee SO 
the plateau where grows Sai me sat 
the noblest forest of thie 
“png girantea, the 
Giant Forest, In what 


ticnal Park. 


THE PLAGUE 


ihe text reid 


Forest, was 


ic now Sequoia Na- 


THE “GENERAL SHERMAN WAY BE THE 


WOURLOG LARGEST TRE 


Few explorers have leit.as permanent o 
record of their discoveries as that made by 
ald Hale Tharp. On a fallen, hollow -se- 
qucin toe the bold and well-formed char- 
acters, “H. D. Tharp, 1658," stand to-day 
dimost a4 fresh as when he carved them, 
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Coal, John KR: White, Seperintendent of Sequoia Sathonal 
apd o Vitor inépect the marker fsee text, pare 741}. 
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A glassed frame now protects them from 
vanchalisr: 

Here, in Sequot National Park, stands 
that hoary veteran. of all Bie Trees, the 
“General Sherman,” found ond named by 
ames Wolverton in [5/9.% Alany other 
trees, including Redwools, Douglas firs, 
and the Australian eucalyptus, are taller: 
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DENEATH: A HG TREE, A MAN [3 AS PUNY Af AN ANT ON A CORNSTALE: 


moo |b 


lip om upright out of the pleture stretches this pnaorle! member of the royal family of 
freedom in Gasnt Forest. Actually tf mtwo tree—tem Bia Prec united srverul feet ubove crew 
To the man standing ut the left they oppear 2s a hte natura! archwat Heveed in the rietis 
muscim bryond are spicimens of plant and animal tite found in the pork and examples of handiwork 


Dr the Wokwut Talus: . 


AMONG THE BIG TREES OF CALIFORNIA 


but no other, so far as I know, has its bulk. 
Its greatest hase diameter is 56.5 feet ond 
its trunk contains 600,120 board feet of 
lumber. 

You can imagine its size when told that 
a trun of 30 railway cars would be required 
to haul its trunk alone. limb, 130 
lewt above the ground, is nearly seven feet 
thick. Siwed into boards, the tree would 
build about forty §-room houses! 

in New Zealand, kuuri pines attain a 
diameter of 20 feet, and in ‘Tule, Oaxaca, 
Mexico, a giant cypress, said to be 6,500 
years old, measures 38 feet in diameter and 


255 feet In height. The reputed age of the 


latter is, of course, & ruess, and the diameter 


may include a number of stump sprouts 


arcund a dead tree, which have coalesced 
into a solid bole. 

=O far as is reliably known, the Cali- 
fornia Bip Trees are the oldest and largest 
living things in the world; but there is an 
Oppartinity for some explorer and lover of 
lrees ta investigate the arboreal monarchs 
Of the world, to see whether there are any 
legitimate disputants of “General Sher- 
man's” title to the “oldest and largest living 
thing.” 

When a tree is older than the Christian 
era, there is no need for exaggeration. Yet 
there has been much confusion about the 
ages of the Big Trees and the Coast Red- 
woods. (Gueses of 3,000 years and more 
have been made. | 

The only way to determine the age of 2 
tree is: by counting the rings of anziual 
mrowth. To pet this count, one mist either 
saw down a tree or take core borings, 

The oldest Big Tree found by Huntington 
wat 3,150 years old, and he found only 
three over 3,000 years and 79 over 2,000 
years. John Muir states that he counted 
the rings of one tree in the Converse Kasin 
that showed an age of more than 4,000 
years; but diligent search has failed to re- 
discover that tree. 

Dr. A. E. Douglass, of the University of 
Arizcna, o leading authority on the relation 
between weather cycles and tree rings.* 
took a boring of “General Sherman” in 
August, 1931, Results of hie experiment 
Indicate that the tree is between 3,500 and 
4,000 years old. 


* See “Secret of the Scuthwest Solved by Talka- 
Live Tree Rings." by Andrew Ellicott Dougelpsa, in 
the Nattsat Grocearmic Macktime for Decem- 
hor, 19249, 
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Catil white men came with ax,saw, and 
dynamite, the Big ‘Trees’ only enemies: were 
ice and fire. Yet in a few short years of 
logging perhaps as many Big Trees as now 
remain in the Giant Forest were destroyed. 

In one area alone, the Converse Basin, 
mommeth sequois by the score were felled 
and scarcely used. With the passing of 
their shade, moist, flowery meadows were 
iso turmed Into dreary sand flats. Here 
stands what is called the “(Chicago Stump," 
all that is left of a Big Tree felled in 1891, 
sections of which were shipped to Chicago 
for exhibition at the World's Fair. 

That tree was reported to have been 300 
feet high and 26 feet in diameter where cut, 
A later estimate shows it may have been 
larger, even larger than the Sherman tree. 
Two men, using an extra-long saw made by 
brazing two {2-foot saws towether, worked 
thirteen days to cut down the Chicago tree! 


SAVING THESE GLORIOUS TREES POR MAN'S 
FUTURE ENJOYMENT 


To save some of these trees, the Seruoia 
National Park was created) in 1890, anil 
for years patrolled each summer by United 
Stutes cavalry. 

Private individuals, however, still owned 
the finest parts of the sequoia forests and 
had, of course. perfect might te cut them 
down for lumber, ‘Tu avoid this, the late 
Stephen ‘T’, Mather, as LMrector of the 
‘uthunal Park Service, askec| Congress for 
funds with which to buy and save more of 
the Big Trees. An appropriation was made, 
but it was insufficient, 

Then aid wos asked of the National 
Geographic Society. Lmmediately, fram its 
own funds and with voluntary contritu- 
lions from individual members, it subscribed 
sufficient to purchase the lands and Big 
Trees desired (see Wustration, page 225). 

In all, The Society bought and save to 
the United States a total of 1,916 acres at 
a cost of $96,350." 

In early days of the park, when cavalry 
rode its trails, visitors were few-—not tore 
than 3.000 to 4,000 people-a year, Now, 
with motor raacds, hotels, and comfortable 
Government-owned camp grounds, this sea- 
som may bring 150,000 visiturs: 

Stand at the park entrance long enough 


* See, in the Nartiwat Grocmarmic Maca, 
“Our Bie Tres Saved." January, 1917, and “The 
“ational Geographic Society Completes Tis Chit 
of Ble Trees,” July, 1924, 





Thowsiteke ef mile deer roam the peeervation, 
brtome tome anced inquisitive under park protection. 
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Mnténooeh ae Peck Sinofion 
THEY LIKE CAN DY, CARE. AND BREAN HUT APPLES AHE PREFRERED 


Ordinarily amaone the wililest of animals, they 
Hospital Rock (right backgroud) 4) the place 


where Yokut bodian medicine men once chanted incantations over sick ‘tribesmen 


ind Vow moy see motorcars fram every 
Staite in the Union and Canada. Thou- 
sands fee the desert and lowlands heat for 
the cool, pine-scented forest shadows 7,000 
feet ancl more above sea level. 

Same are most amused by park bears 
fussing over the camp garbage (ser page 
227). Some fish or hike, or want to climb 
near-by Mount Whitney, 14,496 feet, high, 

“How high m fis tree?” some ask: or 
“How old is that one?" 

Cithers, in the mice: of the Giant Forest 
itself, will ask, “When do we get to the Big 
Trees?” 

Same read, some sleep, ignoring it all. 
Same walk off alone, to sit silently a long 
time, fazing up al the giants. 


Althoujn simmer visitors are most nu- 
merous, increasing numbers now come in 
winter for the snow sports, California 
newspapers ate quick to meport the first 
falls of snow heavy enough for coasting, 
wel any week-end after snow has fallen 
girls and bows in bright-colored Alpine 
costumes, with sles, skis, and toboggans 
lashed on their nilorcars, come swarm- 
ing up to the park from Los Angeles: and 
other near-by cities. Park offcinls and 
lodve-keepers take eqpecial pains for the 
comfort, and safety of these “snow birds” 
(see prize 275}, 

Winter or summer, all visitors are the 
guests of Vocle Sam; for them, for posterity, 
he saved the Big Trees, 


WHEN THE HERRING FLEET COMES TO 
GREAT YARMOUTH 


By W. Rorert Moore 


Arta: ef "Las or tae Feee’ th Agia," “Tet Cio Tuat Was berias Prete, 


“Mara Taarté 1 


boas,” tc, oti Nanoxar Guoarni Matar 


With fiinstrations jrom Photographs by the Author 


into Great Yarmouth with Peggzotty 

on a carrier's cart, “the town and 
lide seemed toa much mixed op, like toast 
and water.” Bot Pegeotty, stirred with 
civic loyalty, declared with emphasis that, 
“for ber part, she was proud to call herself 
a Yarmouth bloater.”’ 

For many centuries before the strokes of 
Dickens’ pen sent young David through the 
nutrow streets where he “smelt the fish, 
and pitch, and oakum, and tar, and saw the 
sailors walking about, and the carts jineling 
over the stones,” Yarmouth was insepara- 
ble from the sea—and the herring harvest, 
To the sand bank that blocked the estuary 
at the mouths of the rivers Yare, Bure. ane 
Waveney, fishermen lone have resorted to 
Jane their fish and dry their nets, and on 
this sand bank Yarmouth has grown, alony 
with the expansion of the herring industry, 


TT: DAVID COPPERFIELD, riding 


A CIVIC SYMBOL, LIKE BOSTON'S. con 


Appropriately enough, her ancient civic 
arms bore three silver herrings against an 
azure freld that might have been a bit of 
the sunlit North Sea itself. In) the war 
with France during the reion of Edward IIT, 
however, because of the able assistance of 
Yarmouth’s fleet, born of ber fishing craft, 
these were dinvdioted and had their heads 
replaced by those of the royal Hun (259), 
Ry her anclent charter, too, the city sent 
annually to the English monarch's kitchen 
“100 herrings baked in 24 pies or pasties.” 

To-day, as when the shimmer of herrings 
determined! the prosperity and sea power 
of the Hanseathe merchants, the Dutch, and 
the English, Varmwaith still lioks to the sea. 
True, the town has: seen many changes in 
recent years, and publicity pamphlets are 
inclined to emphasize the benefits of the 
stimulating sea air along the wide prome- 


nades and the recreations provided at the ~ 


piers and boating ponls. 

However, when fhe season has ended 
along the beach and the summer pavilions 
have assumed the appearance of mause- 
leums, a new season begins along the river 
hanks ancl on the Denes. 


24) 


Here, trom October to December, her- 
ring is king. Hundreds of stem drifters 
clutter the harbor of the world’s preniier 
herring port. Tackles rattle; trucks aged 
carts clatter over the stones of the quay 
and about the curing yards with bulky 
lows of fish baskets and onal! auctioneers 
cry for bids from local and foreign buyers; 
and, a3 a background to shrieking whistles 
and sundry other noises, there is the con- 
stant ring of laughter and the chatter of the 
rhythmic Gaelic tongue. Incoming trains 
debouch Inte Yarmouth some 3,500 Seot- 
tish fisher girls and many hundreds of long- 
shoremen to handle and cure the herring 
catches. 

Here resort also the butchers ond bak- 
ers and sweetmest makers, for Scottish 
palates must be catered to. Churches 
nnnwvince special services, entertainment 
societies Nourish, and shopkerpers display 
foods ta appeal to the fisher folk, Count- 
less Window siens urge visitors to “Send a 
bax af famiows Yarmouth bloaters to your 
friends,” while candy makers, not to be 
qutdone, advertise “Varmouth rock, the 
candy with the fish center.” In its favor, 
however, it should be said the fish center 
of the candy refers toa colored fish design 
in the stick rather than to the flayar. 

The bustling pageant centers on Var- 
mouth’s water front. Lowestoft, also, a 
few miles distant down the coast, presents 
a similar scene of lesser magnitude. 


ABOARD THE “VIOLET AND ROSE" 


It was one of those dull, gray, foetaden 
English mormings in late October when | 
stepped abourd the Vieet and Rose, cap- 
tained by Ronald Ballsas the hundred-odd 
English drifters began to unlocse their 
moorings and put out to sta from Yar- 
mouth, 

Tt was also Sunday; consequently all the 
Heet was in, as fishery lows require that 
every ship return to porton Saturday. The 
540 Scottish drifters that lay tied up five 
deep on either side of harbor, however, 
would remain idle until the following morn- 
ing, in actord with the aticient Scottish 
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AT TAWS THE ITERRING 


With their 


drifters file out.of Great Varmouwth's harbor and lireost the sens to the fahing grotnds 
mic toa port tach Salurday (see test, pie 244), 


regulations. “Man works six days and 
resis one,” tt has been Said; “so, too, let 
the herring rest one and they will come to 
the surface better on the others.” 

Like bats In a belfry tower, the boats 
milled about in the mile-long rrver barbor 
and then strung out in single file tu breast 
the sea that came surgme against the 
entrance piers. 

“Are you 2 good eatlor?” questionad one 
of our crew, as [ tracer myself agninst the 
rail to get a photograph of the ship ahead 
“f ws, while she reared and careened on the 
pitching sea. “Tt will probably pet you, 
because this ten't exactly an ocean liner,” 
he added, when I indicated that | was en- 
joying myself at the moment, anyway. 


THE EICHEST HEERING FISHING CROTND 


For two days fairly high seas hacl been 
running, and one of the drifters returning 
horre hac crashes nha thie pier, i hee ivy 
beached near by and was breaking wo under 
the impact of the heavy surf. Because of 
its shallowness, the North Sea rises quickly, 
often causing considerable havoc among 
the fishing craft. 

Navigating an unsteady course over the 


moke jluming mty the dull, tog-lagen thy nm] eulls screaming overhead 


FLEET sTEAMS OUT TQ SEA 


ao pa i A | 


All bedi ls 


tilting deck, as the litth 90-ton Violet and 
Kare stood first on her noe pncl then set- 
ted back on her haunches, T joined the 
ak ipyper in the wheelhouse to look at the 
charts of this richest of all herring fishing 
crowns. 

“Heres where we get our herring runs 
nt this time of the year," he explained, 
tracing his finger down around Smith's 
Knoll and several eather shallows in its 
locality, sume 25 miles off the coast. 

To me it seemed! almost increcible that 
the fishermen should rely so definitely on 
the belief that the wast hecring shogls 
would be at such a spectfic location at a 
certain time. But for centuries the fish 
have appeared with such unfailing regular- 
ity at their annual feeding and spawning 
roms that never has a fishing season 
been without success, 

In some seasons, it is true, their appear- 
ance has been delayed for a short time by 
local conditions of the water and unusual 
currents. Early in the 1953 season wunu- 
sunl conditions did exist to delay the micra- 
tion, “Two lurge areas of floating organisms 
(Phococvstis and Siddulphia sinensis), 
often referred to by fishermen as “weedy 
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Prot thin te pier, under the suttionecs’s hemmer, and inte the curing vards. the fieh are corril 


Tor With surprising chen ich 
it Little odor of stile fish. 


water," or “Dutchman's bacey juice” (be- 
Caulee of its brownish color}, lay directly 
acToss their notmal path. its recognized 
distusteiulness to the fish had halted their 
progress; but by going around or making 
a burried dash through the obdtacle, the 
vast shoals eventually returned unerringly 
to their old haunts. 


WHEN HEREBISG MADE 


Elsewhere, herring shoals have unexpect- 
edly shifted their migratory courses, and 
by so -doing have shifted the powers of na- 
tions. Such was the case when finny hosts 
folted to return to the Baltic, 

The mighty commerce of the Hansentic 
Leagruc had as ane of ite substantial foun- 
dation stones the Haltic berrmg trade. In 
proaviring fish for its tmoarkets, the League 
had extended its power far and wide to 
traftic in other poms as well, The Hansa 
merchants cid oot wo to sea. themselys: 
the Dunes did their fishing for them. But 
when the herring quit the Baltic grounds, 
economic depression hit the League, The 
three colden herrings that were emblazoned 
on Libeck’s cont of arms lost much of their 
former luster, 


HTSTORY 


Vourla are oraned irequently and the water [ror aluiced dually, so there 
i s 
Oddly shaped double baskets, colled “swills,” are used for carting. 


Of course, the whole story of the decline 
of the Hanseatic League is not os simple 
as the alveve statement, because its come 
merce had many ramifications. 

Cruising over these North Sea waters, 
one ponders on the rivalry that lenge extsted 
between the Dutch and the Enelish over 
questions. that had their origin in the count- 
less billions of herring that have moved 
back and forth through these territories, 

And how Uke some of the conversations 
that must have taken place in centuries 
sone were the words of the skipper! 

“Wes, this boat did patrol work during 
the war: all of them did, for that matter, 
There aren't any new ones. The lose of 
cur Russian and other markets during the 
war hes made our fishing & poorly paid 
Industry. Practically all of the stenrn drift- 
ers pre mortyace! to the limit, and there 
seems little prospect of paying them off 
Sow the Germans and the Scandmavians, 
on government subsicies, are building new 





hoats, with Diesel engines, that will out 
further inte our markets, because they are 
much cheaper to operate.” 

The talk of slump in markets, falling 
prices, and gluts of fish was interrupted by 
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A DRITTER “IDES THE NORTH SEA WAVES MOURED TO HER TRAIN QF SETS 
Strung out in ow lene line ucrese the tde und buoyed vertically hy Inflated pallets, these nets ensnare vost shoals of herring a8 they mowe across the fishing grounds, 


the cook's call to lunch, ‘Together we went 
astern, lurched into the tiny galley where 
the broth from the joint was spilling onto 
the hot stove-at every roll of the ship. We 
crossed in front of the dogrway of the en- 
fine room, from which sued pungent oly 
fumes, and then backed down the hatch- 
way ladder to the calvin, 

“Stil gaing strong?” asked the member 
who hacl referred to seasickness. 

“Still going.” And I attacked a piece of 
joint, potatoes, and peas, while holding the 
plate in my hand, 

Instead of seo chanties, the crew were 
humming the popular jazz tunes that came 
blaring from the loudspeaker of a radio, 

Here, in this small, ill-ventilated cahin 
and in the bunks, arranged like cupboarrds 
nlong [ts sides, the ship's crew of ten spend 
their hours when they are not on deck 
bending, casting, or drawing their nets. If 
the catches are heavy, there are precious 
jew hours below deck, even for cating, 
because of the grucling hours of hauling, 
quick return to port for unloading, and pre- 
paring nets for the next catch. 


AN ECHO FROM SHOALS OF FISH 


Ry late afternoon we reached a place 
where the skipper thought the water “looked 
pretty good.” Moore progressive than the 

other captains, however, he was also trying 
to approach the fishing industry from i 
scientine angle and bad equipped his boat 
with a depth-sounding device. On this we 
had seen a number of flashes besicle the one 
which indicated the ocean depth, a sug- 
gestion that we were perhaps getting a 
secondary echo from the backs of a shoal 
of fish, So densely packed are some of 
these massive shouls that it & quite possible 
tu detect their presence, 

“Up with the fag and get ready to shoot,” 
called the skipper. A flag, indicoting to 
other vessels that we were drifting, was 
raised ot the bow, und, with the engines 
running dead show, the two miles of mets: 
were “shot” across the tide, Then, mizsen- 
eail raised to hold the boat into the wind, 
engines were stopp and we drifted, wal- 
lowing in the restless sea. Night lighis on 
the other drifters gave one the impression 
of bemg in the center of some vast crew 
iif Lown, 

“ALL shot, well laid, may the Lord send 
them back well paid, "is the herring fisher- 
man's saying and his hope. 

The gill nets-are about 35 yards long by 
half that width and are buoyed up. to 
within 10 feet of the surface by inflated 
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A SALI SHIMMER OF HERRING #OLLS OVER THE GUNWALES 
When the haul is heawy the nets augeest thick silvery blankets, 40 closely are the Ach entiether| 
Last year the herring tune were so latee that much ERDORSIVE Fer Wwe torn pway bec the 
culoidal burden (feo tent, page 240). Twe inflated) convespallets, which buoy the neta, bob im the 
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Bier come anywhere 

near their boat=. Herring bones have ‘lo 
of by other means than burn- 
saying runs: “atch me, 
don't burn my bones,’ 
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DRAWING TS DHE SETS 


Herring often swim at the “close,” shortly 
after dark, of at the change of 
tide. At 8:40 that evening oll hands 
called to draw in the first two nets: to- see 
whal the catch had been, As they Cite 


Up COM ely empty, they were dr iH wie! 


ele: trepie 


eerie 
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Lo haul away Were again piven, 
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bLTSa 
rolling in over the cunwoles: herring flashed 
in silvery iridescence under the vlore of 
EOet Venice Lomnps., oth up, spin up (prob 
ibly a corruption of “swim up’). repeated 
the skipper in the traditional formula of 
thw Sar 

For four hours the men hauled, taking 
turn about at different positions to relieve 
monotonous strain. Herring 
every direction as they were shaken from 
the mes is. Were with thei 
Fleaming bodes, mul al frequent intervals 
the fish bad to be shoveled into the hold 
Yel i we bad lancled 
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Tletith wou! bandages serve as gloves 


(ictant Soothe ports 


rial eallons, or 1,700 to 1,500 fish); so it 
was nol worth while to return (o pwr. 

Throughout the morning we cruised 
around, as did the other drifters, question- 
ing what luck each had, hoping thereby to 
learn where the best havls had been mace. 
The waters in the immediate vicinity of the 
Smith's Knoll Lightship seemed our most 
faverahble growls, although the shallows 
thereaboul mace shooting nets a fairly 
tricky basins. 


A RACE AGATNET THE TIDE 


So close to the livhtship did we finally 
shoot the nets that a deeply inset tule dur 
ing the night bore us down toward it, with 
the rk of drawing our nets across. Its bows, 
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For a frantic hall 
hour the crew hatiled 
nets as they had never 
howled belore; perspi- 
ration streamed from 
their every pore, though 
the night was cold, Cut- 
ting of the nets seemed 
Imminent. The fae sig- 
nal blared closer every 
rene, 

"Aaul faster!” 
shouted the skipper, 
with an eye ever on the 
ominous red light. 
“Never mind the few 
heh that stick in the 
nets, get Cen cut later 
Haul faster! The cap 
sian rattled o Higher 
Cresco nie, 

Signals jingled ta the 
eninge fooiy “Stand 
byi" For a jew mo- 
ments it seemed that, 
freavoirl a crash of the 
drifter against the light- 
ship, the net would 
have te be sacrificed. 

Then the Int siowly 
hut surely Geman to fall 
tstern. “You con take 
it ca bit easter, boys,” 
the welcome 
order, The rice oitaits 
the tide was won 

With twisted. «mile 
» 60 BES face, the cop 
tain turned to me anil 
remarked: “Well, J 
thittk vou con say 
you've been closer to that lightship than any 
other American!” 

In many of the nets there had been a 
fairly eood “shimmer” of herring: so we 
steamed into port with nearly 40 crane of 
herring to be unloaded into “swills;” or 
baskets, and then auctioned off (p, 233). 


Came 
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TALL ANT TRUE FISH TALES 


. few weeks later drifters came to port 
with real fish stories to tell. There were 
no wailing comptamnts of lack of fish; in- 
stead, there were cramatic tales of 
shoals moving directly over. the grounds 
where the fleet was fishing, reports of loss 
of expensive gear, and of such heavy hauls 
that they could not be stowed away in the 


vast 


WHEN THE HERRING 


holds! Even the olc- 
est neahermen could not 
recall when there had 
heen such a fin, 
Masses of herring were 
literally jumping ott 
of ihe water, 

Cine Scottish crifter, 
fiething with more than 
Qf hundred nels, cine 
into Yarmouth with 20 
crans. (between 20,000 
at) 30.000 fish) taken 
irom one net. It had 
wen the onby one that 
the crew was able to 
pull aboard; all of the 
ithers were st) lacden 
with herring that they 
had been cared away, 
n Joc of some 33,000 
in gear alone. Other 
ships had varying 
losses, ranging trom a 
few to most of their 
net=. 


When hauled aboard, 
many of the nets had 
the appearance of thick 
silvery blankets, 40 
closely together were 
the fish masse, Some 
cl the crews, who were 
lortunnte enough to 
land all or a oreater 
their nets 
after long hours af fa 
tiewing lnbor, came into 
pert with ehots of from 
[00,000 to treariy 4300,- 
000 herrings. © Var- 
mouth and Lowestoft saw merecibie mil- 
lions of fish for a few days. 

Yet fortune failed to smile on the fishing 
crews: many of the Seottish drifters were 
destined to return home burdened with 
deficits, Great Britain’s dwindling export 
markets could not absorb the heavy elut 
of fish, 
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On the English drifters a share system 
prevails, Protits are divided mto 14 shares, 
of which nine fo to the owner of the boat 
rid Mae iil her witen to the Cie. | he Cap 
tiin’s portion is one and three-fourth shares, 
the first mate and engineer each receive one 
nod one-fourth, the oursmen one, and sa 
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ANOTHER 


cleaning an packing herrinz, 
IWEALE Tot 


(ert text, page 247) 
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on dawn to the cook, whe gets three-fourths 
ofa Share. On the Scottish boats the crew 
often own a certain number of nets and 
their pay is senled accordingly. 

Ashore the catch must be cured, packed, 
and barreled for shipment. 

A comparatively small bat increasing 
nartion of the catch is “kiondyked”’—that 
is, wed fresh when they are landed—and 
shipped lor Immediate consumption, Others 
are converted into “bloaters,” “kippers,” 
and “reds"—noll three methods of curing 
which originated in Varmouth, Nearly 
half Cl all 7 the landings, however, are 
pickled for direct expert, The Scottish 
irs are chielhy, though not entirely, com- 
comed with this latter activity, which 
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Are Scat- 
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comehey ti it a Monee r 4 haIninet Carers 
truck the siwills fish to the vards and 
dump chien | inta. troughs, where they are 
“wipped, ar gutted, and graded by the 
minis 

Morking in teams of three, two for gip- 


for packing, the Seottish liwes- 
Ses cisy [ the fish with incredible rapid- 
ay, A flash of a knife and the 


herring is tossed back into one of the three 
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iithourh a small moatie 
nine inches in leneth, a matie nine and one- 
fourth, a matfull nine and one-half, ond a 
full Berting 1G inches: ee lom are the girls 
In gracing tht simply by elerht 
iv swiitly handle honk Iter first 
in the T Sinulog traabeaa¥ ondi-when | they 
are Ci arefully corded into their proper bur- 
relsé, the fish make their own brine 
Each team hondles about four barrels 
heir—tlichitly hernng every 
second—nind a working day is from ten to 
twelve hours long when catche muti 
ciently large to keep the Dis 
Whether they work or | 
the sii 1 
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buyirs, and agente from dor-off Greece, Gs 
son on each barrel of fish she packs. These 
commissions are divided equally among the 
Liree members of each team 

The kippering rooms present 
sornes af activity, except that in, 
ig heh each one is “SMMC bed" Cit 
through the oread out for a 
brief salting and smoking. From the brine 
tubs the sneets are put On racks aml hung 
in the smoking rioms on narrow tacking 
partitions, called “Loy yres,’ Kinpers re- 
ceive only a brief salting and smokine: 
“reds require a loner treatmetit. 

Phe fiomous Yarmouth bloater is a lishtls 


a ‘1 a t i] J 
salted, brelly smoked, whole herring, pre- 


SamMiular 
Moering 


alli 





7 
= 

Lue 

bo a hs ow 


(Mare for immediate CONS icHy 
When they are not busy with knives in 


PAL, and other European comntrice 


in inftistricusty 
ini Upyetl with their knitting mace lies. Newer 
have | seen stich knitters! As they walk 
Up and down along the water front, ait in 
Enots on the packine barrels. of ride to and 
from thelr rooming houses, knitting needles 


we i 


the curing Vards, the virls 


iwivs active (see pape 241}. 

How many bright-colored jerseys and 
scarfs they knit to replace the ones that 
become worm and smeared with frsh scales 
how many sweaters ate knitted for hoe 
bands and brothers of the drifters: only an 
untiring statistician could contemplate 
Even in the town social rooms wou see the 
W knittme. Only at night. when the 
ssies have exchanged their rubber aprons, 
ond brivht head 
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What's the picture 
for? “A peaper? And 
are you going to call wus 
buxom, like the pres: 
men have?” questioned 
amt her, 

Perhaps buxom i nat 
the proper word; but, 
whether lf ar 60 years 
Old. they are the health- 
wat group I have ever 
Se They have Le le! 

ts Amer ir ye 
urer ventored'a third, 
ephal an mavie-Dorr 
slang desc enc ; Th Ie 
in an avalanche of “Qh, 
yeah's” and “You're 
telling mes,” amid pedals 
of laurhter and cross 
CUTVersa Hans of incon- 
orehensible Gaelic 

In the net chambers 
of one of the local firnys 
| foune! girls busy mak 
bret atid repMuiring net, 
nul in other rooms | 
saw the ransackers 
overhauling the gear, 
replacing missing cork 
floats; and getting the 
nets ready for sea, 

Almost everywhere 
ote ture one sees stil] 
other getirveiiies linker| 
with the fishing Indt- 





A CREW UNLOADS A SILVERY CARGO try. For instance, there 

| ; i i 

Wiis Kasi ' : . 7 6 the handling of from 
ffm ASEring Tens are TAIT, THEY Pcie Feuer. bi La Pea L[- et Pant a 30 wiry ae 
mouth with 100,000 to 400,000 fish in their holds: Fast work m made ol 3,000" to vie beer 
unloading te permit an early return to the fishing grounds (sec text, OF alt Liat §5. ip ted 
pune 41) onloaded, and distrib 


uted to the yards in 
crowns, silk stockings, anc high-heeled shoes, an ordinary curing season 
to @o Winkhow Shopyuny in the town ar to Lr rear: hy Lawestoft |] visited the fe- 
a ance. cho they seem to be able to ny ‘Search laboratories where the screntists of 
mide their knitting. the Ministry of Agriculture and Fisheries 
One moming | stopped to get a phote- are carefully studying the migratory, 
raph of a group of the wits g5 they were spawning, and feeding habit« of the herring 
linding up their fingers with strips of cloth shoals, as well as the influence that barm- 
1S a Protection acninal the irritating elects ful oresaniem= tus iy have Eyer the gneve 
of the salt on the fish (see page 249). retucn of the Gah to their normal grounds, 
“Take a picture of me?” joked one. 
“Had | known you wanted a picture of me, 
Vd brought me compact along.” Great Yarmouth’s all-time peak in her- 
Che certainly needed no rouge, for her rine fishing come in 1913, when more than 
cheeks were pink from long hours each day 824,000 crans, or somewhere about one 
in the open ait billion fish, were unloaded on her piers! 
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THE RAGING NORTH STA EXACTS TTS TOLL 


Returning through high seas to Greet Vormeuth with its catch, this Seottich drifter craihod 
jute a pict at the river's miowth and sank. As the ship breaks lay doder the penaneding of Lhe wurf, 


gulls hover above to feast on eh relensed trom the bold, 


bahore salely. 


In 1932 the landings of herring in all 
of Great Britain's ports came to an aggre- 
gate of 1,459,988 crans, valued at about 
$10,000,000. Add to these already stu- 
pendous figures the counthess billions caught 
by Dutch, French, German, and other fleets, 
not only as full-grown herrings, but as 
Whiteboit and sardines, and one asks, “How 
soan will the herring shoals be depleted?” 

For more than a thousand years, how- 
ever, fishing has gone on over these same 
grounds without apparent diminution... Al- 
though it is estimated that from §$,000 to 
10.000 miles of British nets are fishing in 
the North Sea at one time, yet bot o frac 
tion of the fish ever become ensnared, 

The spawn of a normal full-grown her- 
ring averages from 30,000 to 47,000: sn, 
even though it is probably more extensively 
preyed upon than any other fish, its 
progeny will continue to stock the seas 
abundantly 

During the vears of the World War, 
when practically all the fshing boats were 
on patrol ot mine-trawling duty, the her- 


The crew am expensive nets were hrouzht 


ring shouls had further opportunity to in- 
crease. Lack of markets, not lack of fish, 
will continue to be the chief source of 
worry Of the herring-fishing industry, 

So, year after year, despite unstable mar- 
keis tine Hoctuating prices, many of the 
hardy Scottish and English fishermen will 
eotosea. Now they ship aboard the Creer 
Angler, Busy Bee, United Friendy, Braes 
iEusie, Ocean Sprite, Children's Trust, 
Green Pastures, Violet and Rose, and other 
steam. drifters rapidly becoming obsolete, 
In the near future, perhaps, they moy he 
hauling. their nets over the gunwales af 
new Diesel-engined ships bearing equally 
whimsical names. 

Every season they will keep the same 
rendezvous as did their forefathers—April, 
it will be Ireland and the west coast of 
Scotland; May and June, it will be the 
Shetlands and the Orkneys: Inter, they will 
touch the east coast of Scotian then, in 
October, the cycle will again be completed, 
when Great Yarmouth and Lowestott wel- 
come the herring feet, 


“COMPLEAT ANGLER” FISHES FOR FOSSILS 


By IMOGENE POWELL 


With filustrations from Photographs by the Author 


\HERE is one feature of fossil-fishing 
which sets it opart from all other 
angling sports—the big ones can’t 


fel away! 


This fact, and also the minor one that 


fossil-fishing in this country must be carried 
on in the remote, not to say obscure, por- 
tions of the United States, will probably 
keep it from assuming the ‘place which it 
deserves AS major American outdoor sport. 

The proper fossil-fishing trip leads you, 
for example, to Fossil, Wyoming, where you 
may be the only person getting off there 
that vear! 

Now, the Priscacara pealet. (poor fish to 
you!) may look tame enough as you pass 
him by in a museum om. your way to the 
stuffed owls: bit that is because these an- 
cient relics of prehistoric days have been 
carefully caught for you, imprisoned in 
their stone frames, labeled), ancl hung where 
they can excite only the inflammable ititer- 
ratof the paleontologist. 

But try fishing some time for those 
rowers which, only a few million years ago, 
“when you were a tadpole and I was a 
feh,” swam blithely through that inland 
ocean where are now the Rocky Mountains, 


A WEEK-END Foose “caTon” 


One week-end fishing trip in Wyoming 
may net you asix-foot palm leal, three large 
pickerel, bass, or pike, a prodigious mos- 
quito (just the way you'd like to see a 
mosquito, transformed into solid rock}, sumn- 
fish, herring, the thick-sealed par pike. 

Then, vou never know when you may 
come upon an ancient crocodile 13 feet long. 
One was found near the fossil bed, where 
you must look. if you expect your week's 
sport to be really exciting. 

Fossil, Wyoming, is formed by the acci- 
deretil meeting of two roads which slipped 
down from opposite sides of a mountain. 
There is a pleasing legend that the papula- 
tion of Fossil is 50: but, counting the people 
you can see and the ones you can imagine, 
you cannot arrive at ob fenerous estimate of 
more than 30, There are four regulation 
buildings, and there is a box-car fitted up 
with chintz curtains and bespangled with 
cooking pans, The foreman of a section 
gang lives there. A sheep herder’s sum- 


mer bome, neat barrel staves: covered with 
sheeting, stanls at the commer of State anil 
Mudison (see page 253). 

They will have to stop the train especially 
for you. They don't like to do it—and, as 
you look out over the wind-sweypt, culd, 
purple dawn on the Rocky Mountains. at 
this particular point, neither do you, 

But it's worth it! 


ASLEEP IN A DISTANT PAST 


A few minutes after you have arrived 
an a well-conducted fossil-fishing trip, the 
sun will break over the farthest ridge in 
a long crescent of fossi] mountain which 
dleeps content in a past which even the 
most arduous fisherman will never Enow. 

Around you is 4 shallow sweep of moun- 
tain—red, gray, green, blue, and purple— 
colored with time and embracing earth and 
sky and air, The sky a curious translu- 
cent blue, You stand as if on the basin of 
Sone huge broken piece of pottery. All 
about on at the broken brim are fossil 
beds which you may fish to heart's content 
add whee depth you may never plumb. 

Custodian of the fossil beds, amateur 
sportsman extragrdinary, Robert ‘Lee Craig 
will take you fishing if you have an honest 
interest, He has been fishing in these hills 
for 37 years, and he hes no patience with 
people who will not climb with him the 273. 
feet from his camp to the fossil hill; who 
will not wait while he loys bare « stratum 
of fossil rock; who will not, with his own 
rk ees excitement, cleave those strata 

ind again, peeling, stripping the layers 
down as though they were ears of corn. 
Often the finest specimens of fossilized fish 
will be hidden just beneath the gray-white 
surface and would pass notice of all except 
the most observing (see page 257). 

Tt is best to wait until the beat of the day 
to raige a ledge, for then the briht rays of 
sun, striking each layer os it is peeled off 
with wedge and hammer, often show up the 
faint tracing of a backbone, the dim qutline 
of a fin, 

When this outline is revealed, the fossil 
fisherman takes the sharp blade of a knife 
and gently scratches the protecting shale 
away to make sure of his specimen. Then 
he hews out a square of rock around) the 


Pow 
ali 
fsa 


FOSSIL-FISH STORIES CONCEMN AGE MATHER THAN SIZE! 


Paleontelogiste estimate these to be spprosimately 35,000,000 vrare 
od, The lot, slender fish fas-many fiesdl pontemporune: in the dust) 
BOUL On Watotning, beat only ope spectes [ives to-dov, in the South 


Pactio, ‘The other is a herring 

fish, and the SPC 1s ready for cleaning: 
The cleaning process 6 done with the fine 
blade of a knife, great skill being exercised 
tn clear away all trace of rock in which the 
ish i¢ embedded without destroying the 
delicate outline of the fish. 


FOSS. FISH THE WORK OF AN 


AXTIET 


CLEANING 


Through. the years Craig has becrme 
highly skilled in this art, He waits o cer- 
tain number of hours alter the fish has been 
raised, $0 that the slightly damp rock will 
tive properly to the knife blades, and vet 
so that sufficient air will have struck the 
specimen to keep it well preserved during 
the process of cleaning. 
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To raise the strata, 
to cleave those eray- 
stone sq Wwares—most 
iiten they are abet 
Six inches thick, thowerh 
some are mach thicker 
—requires. strength anid 
ao certain skill easily 
acquired by the ama- 
teur. But to clean fos- 
silized) fish the skill of 
an artist = required. 

This master hsher- 
man skins them in the 
record time of 20 min« 
uies—can clean them 
so that the tintest fin, 
the most delicate scale, 
will stand in bas-relief. 
Sometimes he scrapes 
uway the stone arcunil 
the fish so thot it Hes 
aininst a frime. Some- 
times he cuts an ir- 
regular outline about 
them—each fish to its 
setting. 

if you go to Fossil 
to fish, you will most 
certainly not raise a 
heh the first day. That 
is contrary to the whole 
custom of fishing the 
world over. No, the 
irst day must be one 
of disappointiment—a 
t jong, sharp climb up 
hberren rocks, of sliding 
on heaps of shale, of 
digging Out Tinie 
of broken rock which 
nighttime, winds, anil 
a paséing sheep herder have shoved down 
onto a laver which just the day before has 
been prepared for raising for your special 
bereft, 

These fossil hills are contrary—jealous as 
deep pools where bass lie hidden from the 
casters fiy., They slip and shide, they shift 
and fall, to confound the fisherman we 
make for him onceasing labor, You ysl 
wait and hope, you must listen to -stoties 
of other fish, other clays : VOU Must ent 
your noonday sanlwich dry and brittle 
and filled with some cust of shale; you 
must know the sadness of cleaving a whole 
sheaf of rock at last—zood, firm fossil rock 
in which whole schools of prehistoric fishes 
should lie buried—onty to find it barren ns 
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idesert trul No, these 
fish took one more dive 
before the cataclysm, 
They lic to windward 
or to leeward, And 
though you are some 
25 or 30 feet below the 
lap layer of protecting 
shale, still you have 
not fished deep encurh. 


“FISH ON DUSTY 
MOUNTATS Toi 


If you are a proper 
fisherman, you will of 
course apend muany 
lingering moments 
which might otherwise 
he tediows in contem- 
pintion of the ancient 
slory of how your 
“catch” came to be 
cast up, in the very act 
of living, onto the ulry 
am! dusty mountain 
tops. AS a theme for 
meditation, it far sur- 
passes the habits of the 
lively pike in his fa- 
vorite ceep-lake re- 
treat. For the how and 
the why of the north- 
cin puke in present- 
day waters is mysterl- 
ous enouth, but the 
how and the why of 
the fossil gar pike 5 
the story af Time it- 
self, 50 

Perhaps the best he 
definition of the fossil 
hah for the amateur stone fisherman i4 the 
simple one given by the late Frederic A. 
Lucas, formerly a curator of the National 
Miseum, in his book, “Animals of the 
Post." 

“Fosails.” he says, “are the remains, or 
even the indications, of animals and plants 
that have, throweh natural agencies, been 
buried in the earth and preserved for long 
periods of time.” These “indications,” 
which may be footprints, tramped leaves, 
the almost formless jellyfish, the very ripple 
on the sands, have been, in many inslances, 
preserved in stone, pertect patterns of the 
ephemeral life of millions of years age, 

And how did fossil fish come to be int 
prisoned in their strangely lifelike stony 


Thin: croserqpcls 
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THE COVERTD WAGON 18 ONE OF -FOSSIL'S FEW RESIDENCES 


ttlement in southwestern Wraming, accordime to 


licen, hos a population af 50, bot the author estimate: not more than 
The “tows” hos Tour retulation buildings, 4 bor-cor, and a sherp 
heriers simple summer home on whee (see tent, pare 251). 


form in the Rocky Mountains of Wyoming? 
Your mind must go back to lost ages, when 
an ocean rolled over the wheat helds of 
Raneas the orairies of Nebraska, and the 
sile of the Empire State Building. alike. 
These abundant seas were ruled succes- 
sively OY Vari mices of 3ea creatures, 
which came, ruled, were conquered by larger 
and more powertul species, and at Inst ly 
scattered ot the bottom of the sncient 
ocean bec. 


STRANGE OCEAN CREATURES 
Among the strange ocean rulers were 
the armorclad fish; then, in tin, the 
fierce, sharp-toothed sharks, the fish liz- 
ards, the mysterious. ichthyosaurus, the 
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THE AUTHOR EXPLORES THE PossiIl-FISHinG GRotND 


prewrvied in the wone of a lake bed whith ow, is this hill of stratified rock, The deposits haye 
cecuped deetructive land elisturlanees, and erosion hus ome pecily acresaiile the richest -fasil 
urchin the Onited Sistes A week-end] “catch” foay fet o herring, bess; or some other fish, 
1 2h-foo pale deal, a prodimous moszuito, of perhaps even on ancient L3-fout crucedile, all 
turned te stone (bee beat, fitwe 257), 


Many specimens of plant und animal fife that Mourished ages-oeo were bored and peclecthy 
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ONE “CAST” HOUKS THREE DIG ONES 


Not often dors the splitting of « single slab of rock so alrondantly reward the fossil hunter. 


i, i 


ature hae mounted in- stom & bering, a DPaetedoghonw, ancl a baseike feh. Cathon in the 


THs fawece tiem bo shew up dark agums) letter-calored shale 
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HIS COUSINS Sti... SWikt is THE FIVERS OF FOUR CUNTINENTS 
Th athe leree Phtiedinel ge gt the Ee a rikes” t Roh teal Toe 
PE REELED ree fapedogeiint & one of ihe fines Srikes” ihet Robert Le Cri 


ht Wille quarry fehine, © the five living epecks af the family to which this exinect memos 
belongs, one ib found in Avetrifia, another in. the Malay Archipelago, o third in tropical Africa, 
mm) two in the Amason—one belne the pimirucu, the birgret freeh-water fish in the work 
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ows, with their [MIWeEr= 
ful wingspread of 20 
leet or more, 

While the 
Sec hes 


fer lit, 


rival fish 
Epawned., 
and (ied. ihe 
duriice of the North 
Lmerican Continent 
was eradually taking 
The land which 
rade [ Lhe ooer tied 
was 


THE TT, 


rising with 
treental 


Pn 
Jowness — an 
inch, perhaps an inch 
and-a Ralf, a century, 

1t last the “ocean” 
On the North American 
(Continent wae 
plete ly enclosed on the 
Weed and an the east 
by elevations of sey 
bottom, a thafdt cone 
fected with the Atlon- 
Lie and Pacifie Oveane 
mowe now know them 
only at the Gulf of 
Alexios andl the Arctic 
Continued ele 
Yalions of the eastern 
nc) Wester eles cor 
tracted the area of this 
Vist inland ocean, ane 
parts of the ancient see 
hottom Tease, reached 
the surface, forming 


‘i ee ee 


Circe. 


ti ss get ee || bors and vasi fmgers 
COME ON OVER: WE THINE WE'VE GoT ane!” , [erage . 

land. Faris of the 

Poel inf Ww 5 rhe ay ii] ie lati feat reveal i ad Fora] pirtre Wahler Afr Were (Ctr 

LL HT trai I LS Wine fh bho Sirrdirr fl an wh var. Shall t : j 

' re ea | a ae tracted inte mond 

ihe [inl tracing of &@ latebone of 6 fn afar, Lie preteching whale i 
. P i 4 " i 5 ay E il Leo 
Taped wway coreiuly with a fine knife blade, tapering one of lakes until, at list, Lhey 


J 
Setuce hi“ reliets,” 


Piesiosauris, whose nomes are only a little 
less terrilying than the havoc: they spread 
among the fish lizards 1 Tuwling in the mou 
of ocean bed. The great marine repiiles 
called Alosasaurus, meolowists believe. ruled 
the seas from New Zealand to North Amer: 
ia atone time. These ancient reptiles, ai 
their most fearsome prime, paeuiiad irom 
£2 to 40 feel in feneth 

The Rocky Mountains—so placid arid 
tray new by daytime—swarmed with heroic 


battle: in the days when they were still 
oceon beck Hure turtles, saber-touther 
divers, the monstrous fish of legend, all 


{ouch livr SUPE bil ¥ Amd Over the Water 
Hew the plerodactys, dark, menacing shadd- 


est wall contact with 
enit wuter. 
the living creatures—the turtles, 
Hber-toothed fish, the gar pike— 
Were Iniprisoned m fresh-water lakes. ‘lhe 
weaker tribes perished slowly, tribe by tribe, 
lost to (heir sall-water habitat, With the 
death of many of the smaller, weaker tribes 
ot fish, | the moin fone supply of same cl the 
Lira rey and mone fer bens Sra ETeaADUre: was 
ominished, and they, tuo, perished, hapless 
prisoners in thetr trap of earth. 
Even though millions of creatures Tived 
and died in the oteans which through the 


Thus 


the areat s 


nutural genlomic change of time becune 
mountains, lakes, and valleys, compxira 
tively few fossils remain to tell the tule 
In order to fossilize, obiects must first be 
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oom » Se 


protected from the air 
completely, Nature ac- = — 
complishes the only by _ aa 
burying them in wet dr, re { 
ground, re 

The fossil fish must 
first have setthed to the 
ocein or inkaned loke 
bed. He must have 
found quiet waters, 
after hia life's strig- 
gles: where the wash 
of waves on the shores 
would gently wear 
away the sand or rock. 
This pulverized rock or 
sam must then have 
setthed gently over the 
hth. His bones, little 
by little, must have 
been covered by a fine 
deposit which would 
embrace every im and 
stale, fill every proove 
50 Gently os lo preserve 
each delicate outline, 

Every schoulboy 
ftherinan, questing 
with a bent hook in 
the old mill-pond, has 
pulled out from the 
sucking mud some old 
shoe-or tin bucket. ‘The 
een creatures of mil- 
lions of years ago set- 
tHlecd first into the mid 
much as the: old bewst 
tioes—and the fret 
stages of their fcssili- 
zation had bezun. 

The crust of the 
earth was rising anil 
falling, just as it is to-day, and the layers 
of mudin which the ish were buried became 
mncreasingly thick. The lime, or silica, in 
the water cemented the particles of mud 
and the gram of sand into a solid mass, 
a pracess speeded by the constant slow 
pressure of the overlying sediment, the heat 
created by this pressure, anc likewise the 
heat from the earth beneath, 


ATURE “aOUNTS A FOSSIT 


During this process of slow burial, solidifi- 
cation of rock, and pressure from the earth 
below and above, the animal matter of the 
creatures embedded disappeared completely, 
The place of feh and bene and fim was 
taken by the lime or silica deposit, and 





For 37 vears Robert Lee (Craiz, 03 pmaten 
hes been onciing patientiy in the rack: at Fossil, Wyoming, to provide 
(od ligerd fel) lee tevin ane privite collecthoni, 
m sinh of shole, finding several valuable specimens (ger tert, poge 255). 


‘eTsHtINe" WITH CHISEL AND WAMMER 


[porismin entraordiniry, 


Here he cleaves 


the hardened rock surrounding it formed 
the layers which millions of years later 
were to emerge as fossil rock, a perfect 
protection for the fish. buried there. The 
chemical change which produced this meta- 
morphosis In a fish of flesh and scale t& a 
fit subject for a frshertnan’s solitury spec- 
ulation, The exact manner i unknown, 
even to the geologist, ancl the transmuta- 
tions through which the ancient gar pike 
went before he emerged o pertect fossi 
specimen could have been achieved only 
by the patient alchemy of ages. 
Worsted in some encommter with a 
stronger gar pike, he went to the bottom 
of the sea—a Mir, Ayde of corruptible flesh 
and fin. He emerges millions of centuries 
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later—Dr. Jekyll, the image of himself in 
stone, 

Even after mutable Time had caught him 
unaware, the gar pike, in fossilized form, 
hud still only the remotest chance of com- 
ing anywhere near where the zealous fisher- 
man could get at him, After he was trans- 
muted to-stone, Nature must still make the 
contents of the fossil rack accessible by 
Lurming the strata on edge. This she lic 
in her own peculiar fashion, bry volcanic 
eruption, by heaving and buckling the fossil 
4trala into cliffs and) mountain edges, or 
ty cleaving them into valleys and canyons. 

Some fossil strata mre lost forever to the 
prying human eye through toa great an 
upheaval of Nature and the flattening out 
of other strata on top of them, Sometimes 
they are cracked by heroit movements of 
rock, and, if the fossil strata are cracked 
open and left to the mercies of sun and 
wind, snow and frost, these, their natural 
enemies, will quickly obliterate the fossil 
Specimens. . | 

The chances a fish has to attain immor- 
tality as a fossil are-one in a million. And 
that is why, when the fossil fisherman is in 
sight of o “catch,” he feels very Eternity 
tugeing at his line, | 

The sun sents Jong dun and purple 
shadows into the hollowed mine where you 
fish. You could not discern a fishbone, fin 
or backbone, in the pray rock even if you 
worked on. A cold ond penetrating wind 
wirns you that the day is done. There is 
the steep path for your tired feet—275 feet 
straivht down, with dizzy depths of shale 
below you—then a long, winding, two-mile 
hike ta town. 

At the general store they ask you, “Any 
heh to-day?” You shake your head anid 
hurry to the hotel, where supper is waiting 
and the white-haired lady, who has prepared 
three hearty meals a day for 30 years against 
the coming of a crowd of sheep herders, 
does not even ask you about your luck, 

Well—to-motrow, perhaps! 

That is the way with fossil fishing. Vou 
fo back to-morrow, R. Lee (Craig husgone 
back each te-miorrow for 37 years, despite 
the fact that he has just one lez ani must 
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climb the sheer mountain sides maintaining 
an uneven balance with a gnarled wood 
stick which serves him as a cane. 

Fieh that were raised from this same hill 
have gone to museums in all purts of the 
United States and in forcign fans. Gedl- 
opis and paleontologists have visited Fis- 
sil and are counted among the personal 
friends of Mr. Craig. He has prepared 
what is considered the largest collection 
of fossil fish in the world for a. Chicago 
collector, 


His “TACKLE” 16 FICKS, SHOVELS, AND 
HAMMERS 

Lee Craig has the ideal attributes of an 
ingler, He is patient. He knows his 
wedges, picks, shovels; knives, hammers, 
anil hack-suws as a sportsman knows his 
tackle. He handles them unfailingly, 
wedging into the soft rock with a sure 
touch, hammering here, cutting there, 
working with the soft und treacherins 


Stone so 48 not to han any specimens 


which may be hidden in those gray depths, 

He basa certain indomitable spirit which 
has kept hin. fishing in those menntains all 
this time. He knows them so well that, 
walking up his trail and across the shifting 
edives of the fossil beds, where rock ties 
piled feet-thick, he can tell whether a 
stranger has posse that way. He knows 
by the rocks inthe path he says. “'Tender- 
foot! Only a stranger would kick shale in 
his own path!” 

Craig discovered hia own particular fos- 
sil hill and his life's work on his way 
from Shoshone Falls, Idaho, to Laramie, 
Wyoming, He hud some ttle previous 
experience digging fossils with his: friend, 
Fred. Brown, leader of expeditions which 
contributed dinosaurs ta the Smithsonian 
collection, He har helped uncover the 
bones of that famous brontesaurus, that 
massive prehistoric creature which in life, 
it has been estimated, weighed as much as 
20 horses, He saw what looked to be a 
held rich in. fossils, ond thourh he'd never 
seen the town of Fossil before, he asked the 
conductor to unload him here. And here 
he has stayed. 
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HOURS’ BLIND FLYING! 


HAMILTON WATCHES GUIDED LIEUT.-COM. POND 
DURING LONG, PERILOUS ATLANTIC CROSSING 























NE of the most perilous fights in aerial history was 
( ) the first crosing of the Athintic this senaqn by 
Lieut.-Com. Goeorge RK. Pond and his er-pilel in their 
aibempled non-stop hop from New York to Home. From 
the thre ther big crea ee Bellies, reLairies, Leonarda Da 


Vine, left Newfoundionm! until it reached Dreland 
where the fivers were forced down— Lieot.Com, Pond 
few the plane without visibility, During these 23 hours 
wf blind ving, lik onby newns nt poegsuring isla ws 
the faithful tite-heeping of lie Hiomiton Watehes 
Hamilton accuracy and dependability are no new story 
te Liewt.€om. Pood, He hes carried a Hasrniton for 20 


Carn. To insure extreme accra ¥, every Hamilton 1: 
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BOUTE OF POND AND CU.FILOT GN ARW TORR-ROME HOP 


lestes| hy the exclusive Flunilton Time-Microseopee. 
(Ree, UU. 8. Pat. Off.) See the many new Hamiltons at 
VOU denler's, Write. for sail fuller describing ariel 
Wustrating the Tume-Micrascope, Also for Wustrated 
portfolio af Hamiltou Wateles, Hamilton Watch Com 


pany, B62 Columbia Ave., Lancuster, Petites. 
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Cieee Scone New Lluomillona. (Top) Tho Waneen, 17 jewels, WOR (fled poll, 
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mniet coode|, 17 jemele, bobk filled gulel, whe oF pebarnd Yelle | wat ber aloe 
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MADE IM AMERICA HY AMERICAX WOREMEX 





Live in a polace- of. the-seas 
nextwinter,.. for four happy holiday monchs, Take an 
rparimentonths Sereno! Betare, telling on Canodisn 
Panes l20 Aiseael! World Crone. 

You'll esjopa magnificenr home! This ciah of obs 
is pwiee the size of any archer world cume liner. Her 
apurtmenta are spacious, airy, beautifully eppointed. 
There's the Olpmpian pool anc = chara he pol... full ere 
TOO ond pues Cours. tnd a whole deck for tolkies. 
balls, and gay ship parties. The Empnos ef Gretare otters 
the lwtory of site, speed, ahd apace, 

Ge fhe rove of ronie. Vieie seven Medirerrancen 
cities, Egypt and ‘Palestine ot the season's bright. Take 
aspecial train up through Indian comtortable weather, 
From Penang, po op to Cambodia and ancient Anpkar, 
Secnd two days in Bali, the iglind paradise. See Japan 
in chetry blotwom time. Youll have dog, instead of 
hoatt,in these planus pile ca! 


Decide moe to be among the happy voyages on 


roaming the world ...and being home a world of 
Herries. 

Sail from New erk Janvarr id. Pare: from $3750, 
Aburtment tert) bath, from $3800, Bate ptcloee slate 


ave whore pregrammac 32 Pert, 270 aay, 


® Also, s oew crue... Mediteronean-Africa-Sourh : . << ——s 
America- West Indie. “Five Coase in One.” Bmpr , 
af Amtreua. 26 port 96 days. From New York January [ae | — q = ES 

ie — | = : 
18. Fores from $1250. Room with beth, fom §27mM , rae. of R ui ; 


Both mec! wde standard Lae PMipraiiitir, 
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Empress«Britain 
WORLD CRUISE 
Canadian ® 
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“We punish cars in Panama... om 2 
tell you how my Plymouth tares ? 


Swift y Stee] Body 
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3. Mr. Vidlette and Mr. Martine, Preal- 


dent of hia (company, each with hie 
Ce Line Pigmourh 


ingin at $445 f. o. b, feoctory, Time pay- 


heii bi it yer bad get t Ask for iiflicind ITs vite 
Paea, Poe) he rhe prices i ilar yeloe Ait core Liam nner f treahlt Flat 
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ew women care to be seen 


with a man who needs a shave” 





Whe cn Glanwe the gist for walking cn 
on the pertiy! Women acres that the 
Liiiliation af a fialf-sahave! eseurl ia 
hart to beerl Few people will deny thont 
stublibe tine el pene 


naesmts jie — preety 





rit, the respeeet af others by failing to 


e a 
chive Well md offen 


Crane Peet| pur 


Let forees eérkins, the fini jy 
ther rt “Stent te re, 
give you the worn a viewpoint, Few women core to 
be ated with a min whe needs a ele.” ave Mies 
Ferking, “Loa mu heen’ enoagh peepeck to shaven 
enrdially before be goes ont with a gol, he menepot value 
her friendship ver highly. 2 aeons this 
Dla ber for nat seclog-hirn agelt” 

With taihiy’stilette “Ble Blade” there's ni eteuae 
for stulle. Here's a rose blade thal 


j i 
aretl other eesti rrvicle, 


k Boe wi lil 
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Gold-Plated Gillette Razor ond & jl 
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THE GILLETTE 
SAFETY RAZOR CO. 


Hosion, Mans. 





FAVS GUACE PERKINS, FAMOVS AUTHOR OF "NICHT ATRSE™ 


with tencher dkin, Te 
lia 


| = 
chain, chown all ivi every cay —air Pw av only, 


ree ry, With periect coninet. 


i mierialiy poaceesid bo peerrnit 
velit 


Specie pulomnitie honing and stropoing precesaes 
give the “hae Buiaile” its quurvelowsa, [ree stroking 
fd, Soother puso blade iepreducedl by thisexoleeive 
titted, Univ teday « Oillette “Mot Blade ean gre 
rg Dee Revsineas that okies frequent slucving ao rh 
Cee — a Te cece pale mae al 

ey tae"? oo Oe or, op feed gp tew one 
ask your denier for the “led and Hack” Span! 
ar sep cqoupen below, Remember — the Gillette 
lager with ite flexible blade, is iad jeaetinliler tas Lhiee 
apr Laud hey wirements of your heared. A slight twist 
Of thee hunidhe adjusts -the hileda te the eract, slivvitae 
dee desleed for chen, chia shaving. Without this ee 
sehtiu Ft tins Borer child be tilinedy sattefectory, 





leite "Blue Blades" 






A 4a) Be —————————_——— 


Bros 


if wen 


CONSOMME THAT JELLS 


oro eood full-fiavored jellied 


ak Peas 


i Tore, 


"Clear, full-leatiel eanaommne, 
enjoy it, requires. Ere a} pulence red alcill 
when clilbest, aefl-totte comeoracne pelle adehaiy! 
dilution with grlatin. 
PT erubacetui rig Pena anime wntiahed,” 

Hitine concert aul cooks cons? proeiecly 
ae =killed French chets ilo, Selecta chides mews 
aiock mt’ tidhetnerrowed beef bones. 


anil clifity eemestis 
the soup im small 
late, Saiuenere i very 
im ape ket- 
es, to infin ito 
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eoup cheds tell you why: 
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Stim thamhber clear, 
it air-tight into a 
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Heing Guresimime, 
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nifiiine to if, 
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HEINZ CONSOMME 
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thirotieth bne eevee. 


(C1 eOTERCE,, 
muster soup chots, jo Kis with methine 
Thess (0 tich, tneaty flawer i 












































the broth every irog Of the celectable utes 
aid blend them completely 


wets thee sete jie. 
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DELIGHTFUL DRESSING-ROOMS 


There are meny things about Waldorf euites women like, 
Por excels, the dtessing-roons,.. a dnexperctel 
liwury seltom fam in hotels, Ghonmingiy farmietped 
honudotre, with dressing-talile, chize longer, muy mit: 
ror, wal leat eet. fadteral a lose ts. a | warns || crormiors ore 
ne toch a partiol The Walder? am tte gay weeial life. 
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WALDORF 
ASTORIA 


PAGE AVENUE: 89TH TO SOTH OTS 


HEW FORE 





MEDITERRANEAN 





26 PORTS - 96 DAYS - FROM NEW YORK JAN. 18 


*(30 on the Earbren a futtirauea, Visit 
lanous ports of half the world... and 
strange little places few otherisee, Fares 
from $1450, percl sealing ifandard woore 
preograauee. Detils from rors THAVeL 
LT Or Loy Langdian Pacuhe odtice, 









ag a Tiger! 


£9975 per person for 50 days im Paden 


pany ot four), Complere4-week jungle 
shikws, with elephants, beaters, and camp 
Tiger, buffali... 
feathered pamec...cuperb hashing. 15 days 
sightceing included. Private saloon cas, 
With meals aboard. Your car your hotel 
throughout. information: WT. Bisco, 
frctta State Railways, 38 Eooe 57 rh Se, 
Mew York 


et the better travel agperies, 


RAICWA TS 


IN DITA 


STATE 





“Mention the Geographilec—tIt identifies pow” 


Your Dentist’s Detective 


“Tis a good thing we made 
these X-ray pictures. Here's 
aamall hidden cavity 
which | could nat discover 
aeithout my Arey detective.” 


JOSTPONING 2 Visit to your dentist is 

not pautpening trouble, It ia bring: 

ing it closer. Time and money will be 
sxved by a visit to your dentist every-six 
months. Jt is impossible to have good 


health if the teeth, gums and soft tiasues of 


your mouth are not kept in good condition. 


if your dentit advises X-ray pictures of 


your teeth, tike his advice. With the X-ray 


to inform bim, ber knows the-conditin of 


the deeper structures, the toots and the 
tooth sockets. In many cases carly cavities 
can be found only by X-rays. Lf you have 
pyotrhea he may discover it at a stage im 
which it can be successfully treated. 


sciuse an wching tooth demands prompt 
attention it 1s usually far less dangerous to 
health than the undiscovered trouble- 
miker. A tooth may seem to be sound and 
healthy ind yet hidden trouble nay be 
brewing. Infection-may exit at the root 
of a guilty tooth long before it ts suspected 
that anything is wrong. Meanwhile, the 
surrounding bony structure is being broken 
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down and destroyed, while infection may 
be absorbed into the system through the 
blood stream. Such infection may cdimuge 
the heart and other vital organs, may cause 
eye, car, sinus, nerve, jomt or digestive 
trouble. 


When a firmly rooted tooth is to be ex- 
tracted an X-ray peture muy be needed to 
assist the dentist. Sametuwes the roots are 
hooked or teeth may have fled ta come 
through the gums. In such cases cimage 
to the mw-bone may result from a “blind” 
cxtmiction., 


If you have sound teeth and gume, then 
a correct diet, including some hard and 
“crunchy food, will help to keep them 
healthy. Teeth, living parts of the body, 
are built by food. They need the minerals 
contuined tn eges, milk, vegetables, fruits 
and cereals. 


Metropolitan will be glad ta send its free 
booklet, “Good Teeth.” Address Booklet 
Depr. 834-N. 


METROPOLITAN LIFE Insurance ComMPANY 


FREDERICE HL EcKEnR, PRESIDENT - 


OnE MADISON AVE, NEW YORK, NS. YT. 
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Sitling the Srads. OVER HIGH SPEED 
HIGHWAYS DEMANDS THE GREATER SAFETY 
or “The B lowout-Proof “Tire” * 


Even at normal speeds a blowout is a dangerous thing. It can cause 
serious and often fatal accidents. When a tire blows out it tells its 
own story. The loud report is nothing more than the explosion of 
high pressure bursting through a weak spotin the tire, General's 
patented low pressure Construction removes the explosive strain 
inside the tire that causes blowouts. The new “Blowout-Proof" General 
hes on wdded feature of safety—the new Silent Safery tread. This 
revolutionary tread eliminates all smooth parallel ribs. le provides con- 


stant, quick contact which means far greater non-skid action and sihhal Ane or 
much longer wearing tread, You can purchase “Blowout-Proof™ ea ee 


Generals on convenient terms through the General Tire dealer. 


THE GENERAL TIRE AND RUBBER CUM PANY ? AR BROS, OHIO 
je Carrwtela—Geoeral Tice aod Rubber Co, of Canada, Limited, Torooro, Lot 


AED, O.0. FAT, OFF. TG ft, PRO. Tae 
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The Heu- GENERAL \ itca(- BALLOON 





WITH THE NEW SILENT SAFETY TREAD 

















Ai guin this year —approximatels 
one of every three at Chicego’s 
Century of Progress Exposition 
nause and refresh themselves with 
ice-cold! Coca-Cola. In 19353 more 
thin weAary-reeo milloon peo ple 
attended, and at the soda fountains 
and refreshment atands within 
the fair grounds more than s 

million, ive bumdred thousand 
drinks of Coca-Cola were served 
Recause its life and sparkle go 
quickly into energy. It-keeps you 


pone feeling ft for what's abead 


“Meet me at Chicago's Fair 


The drink that keeps you feeling fin 


=, everywhere 


You can be sure it i pure and 
wholesome. Coca-Colaiaa 
pure drink of marural prt MiMcTs. 
with ao artificial flavor or col- 
oring. Complying with pure 


foux| laws all over the weld. 





Delicious and | ¢ 


rg Refreshing | 
# A ° 
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fla VOT a You know how important it ts Fpl 


1 cae 
in every meal to have ot least one Ose ©) U al 
food with an especially bright and NS ——" 

joyous favor, Something with a tang that instantly |= | 

delights the taste and gives new zest to the whole 

meal, Certainly this is one reason why Com plell's 
| Tomate Soup appears with such regularity on 
millions of America’s dining-tables. Its flavor is 
really a thing apart—an original creation that 
hos often been imitated, but newer equalled, 
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Duohkle rick! Dahle atrongth! 


Campbells Soups bring you ¢ondenseid, 
once ntraterd fom nee, ch whet y cra add 
an equal quintity of woterin your kitchen, 
vot ohtain twhee the quantity af soup al 


mn etre Gost. 
me. 
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Dip you know that crisp. light 
foods such os Aelloge’s Corn Flakes 
BD will help you feel cooler, fitter, 
these hot dave? 


Kelloge’s fornish energy. Yet 
they're so easy to digest they don't 
henl vou up. 

Enjoy a bowl of these crisp, 
tempting flakes with cool milk or 
cream .. . sliced peaches .. . 
berries. Delicious and refreshing 
for breakfast, luncheon or the chil- 
dren's supper. 


OPAL Line, 
' bay a 


: ey 


HbA ti gl | 


Kelloge’s Corn Flakes are realy 
lo serve. Less time in the kitchen, 
More time to rest ond keep cool. 
Convenient, Eeanomical, 
Made by Kellogg in Battle 
Creek. 


SESTT TT 








i ites | | For Coolness 





A DISTINCTIVE 


AMERICAN BUSINESS 


The Hell 


Telephone Syatem 


is operated ia the 


interest of the pablic 


Tue Bell System is 0 widely owned organ- 
ization operating a pubhe service wider 
federal and state regulation. Ire threefold 
purpose is to give the public the best tele- 
phone service af the lowest possible cost, 
sive steady work at fair wages to its hun- 
dreds of thousands of emplovees and pay 
a reasonable return toa the men and women 
who howe povested tr it. 

The monatoni endeavor cif the Twin Age 
ment is to deal equitebly and honorably 
with each of these groups, There ie no 


reno to do otherwtee. There are 675.000 


ie oe ee F 


TELEPHONE 






people who own the stock of the parent 


company—American Telephone and Tele- 
eraph. They are the owners of its nuation- 
wide property, They are your neighbors. 
They live in every state of the Lnion and 
their average holding is 27 shares, No in- 
dividual of organization owns ae mich as 
one per cep of the stock, 

In the trucst- sense, the Bell System is a 
lmeinéess denenracy born in America, 
broneht to its present stature by American 
enlerprise, finaneerd ani operated lay pri 


far the people of America. 
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Cur West Const Route iz the newest tail line to Mexico City, Gnly in 2927 was 
the last steel laid throngh the wild Aarrences, joining “Tepie with Giuerlalopern 
LH conipleting o threaen ral line from Forse i Meaiee (it 

(heer this poate run train of mde Pullman core. throuch fascinating emul 


own atid fe rtwoiy dong the sea. Hermosillo, Navepos, Maratlon, Culincan, Gua- 

hil. fo. fit... HD every alip preat (rows come ect te meet the trade = Llitie 
Rar fe. pita, has lot . ivpmait ] i realy oce Seyi au ehedtht wee thia tour ai 
fil or wey. Sunimecr ponnciop fares, one way vie the Weet Coast Toute, ari 


1 — wl i 1 , ¥ . 
Droit (heed, SALA fren Sew Lirica. So from San Francie. wil 


sitar tores froin all wile cite. 





lve been fo Mesinn j rm) Benet, irdermal peeeuit of a thin te Mexico on on 
1 i ee r - 
weet Comet Route li you would like on of these bonklete. write C.F Bartlet 
i | 7 j L i i! iT 
Dent. (CR 30 Sook Michiean Panlevard, Chheas 

























lron Fireman cuts 
fuel costs *464 


In the residence of Albert C. Elser, 
Milwaukee, Wisconsin 


Mir Elser formers wscd two kinda of 
wnat fiel—oaer for the farhacte ened 
gfether for hee waher, Voearly duel bills 
fveraged S740. ... Then. he irgailed an 
font Firemaes Aepomatic Coe! Horner—replacing. whe 
Hr tee getomarnc¢c heroere. Agiicad fuel coat dincippedt 
to $3 16—e seving af £464 of 59 per Com 

[ron Fitvmn sumac eae ring acter mes beet 
heatiag for less momey. Ask for oe fren wipers ol pour 
Aten! watem Compared with Jron Firewan firine The 
facts may turprise you. Models for homes ward des Pao wi 
and bearing boilers up py 300 bi, p. Owckly imatalled. Ean 
ferris of parment iron Fireman Mig, Co. Portland 
regu Cleveland: Tocont. Dealers ecm wher 





Ver fro Perea af Home PAewarss: 
Hal! Genter af Precresi. Chiraro 


“movies of the climb EGY 
cost us less than 
ii 
our lunch. 





QBARE your sport with those that stay at 
home. Make movws—vou'll hardly no- 
lice the cost... 

Ciné-Kodak Eicht, Eastman’s new-princi- 
ple movie camera, costs only 234.50, and 
vives you fuushed movies, ready to show 
on the sereen, for less than DY a “ehot.” 
The Eight is sturdy, beautifully made —in 
every way a full-fledged movie canrera. 
Using it is o easy 24 taking snapshots. Sec 
it at your dealers—he'll show you sample | Makes movies 
movies, tod. | : = ii i 

Stretch the enjoyment of your vacation for 10¢ a shot 
around the wear—with movies, Eastman [In the movie studios of Halle- 
Kodak Compan. _ Rochester, New York... wiied. «a shot te one cantinwein 


ret, ; ae we me : scene af ithe afore. Thi 
ffit won't an hastman, Uf ton't a Aodale. Cn at aaa eer Pere ' 
Eight mikes 20 to 30 such 


acenee—eech as long ae thon in 


(|; f . A I< — | the average pews reel —on a roll 
yiné-Kodak EIGHT | “tise 85. ini 











OING 
HUNTING 
OR FISHING 
THIS FALL? 


True sportsmen study the 
habits of game.... know 
where to find them... . how 
to aan Various. species 

. Here are a few compan- 
ions of Held and Stream, hlled 
with | fascinating tales, authet- 
tically presented, wondrously 
illustrated, 

Half Former Price 
Book. of Fishes, illustrated, now $9.00 


Wild Animals of Merth America, illus 
lobed, ow . |, ee 2,00 


oreet of the World, illustrated, now 1.50 
lhe Book af Dogs, illustrated now . 1.00 
Hookat Birds, Wlustratecl, pow 

Catte of the Werld, illustrated, mow 


NATIONAL GEOGRAPHIC SOCIETY, 
DEPT. O, 
WASHINGTON, D. c. 


Enclosed find S$ for 
copier of _ 


Please mail prepaid to nemeand addrem below: 


(failing theead- 27 gels cata) 
Name _ 
Address 








Unmounted Pictures 


Wh bette af the Mat terlien “Bales roa the - Qe eel” 
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‘Geencunited Maps 


Coiled Stalws Seimth Aumerin 
bale at po whe Pp yA otha, hts | Ed? remiia pmgier; 
¥ To cente liven fe istreitte, Ubinecta 
alll in Th t-ariht 
“5-4 a a] era Th 
| pate imc Papers $ialt ly: 80 cents paper 
Tle Arniherctiy PL eg biti Africa x — i 
DGhjalS4e, Hd) came pe fe hgcahty: Ta cents ite 
per, 7G veribe bles Fin tot ; 
Crrorg: Wiaeshlingtoo's 2 BA — eT Cees 
‘Travels : (Piatt. Thee, 1955) & 


mkt par fi cenhe 










| a aie) fH) corti [MN ZHEry 
| TH cocmte Tiansis Lire 
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Is your house in order? 


As any senetble heneeholder knows, o boilding 
connet be finished—anl Lorgeltett, Neglaet resulta, 
most certainly, in leaking roula, ditiey walls, scarred 
floors, The heme forgotten is lesa pleasant to live 
ity Aad the investenent in it beeomes Tese secure, 

The Peon Mutesl believes in keeping howses in 
arder—pliyeical heoses of stone and brick ane 
timber, financial hogses of Life insurance. savings 
ond investments, The bife imenroanee estate, like the 
dwelling, needs a periedie review, a cherk-op, o 
“renovizing, tf it ta to achieve all the purposes 
whith te owner desires. 

The cole of a Peon Mute) Tneome Plan is any 
the beginning of our intereal in ner client’: finan: 
rin wel bbeirgr 4¢ oll times the wide experience, 
the therough training in estate building, of Penn 
Mutual repreacitatives are ot voor disposal. Bhat 
ance a year, particularly, the energies of these men 
und Women ore direried on o rnetional scole to o 
toy, a review, of insurance already im fore, 

Penn Mutual poliesholders of all ages and rie 


eomvliners find thie professional service valialile, 





..« How yotr etattia oe ta dependents changed aimee 
you lant bonght ahah F wee Dave you A definite 
thjective towards which each pelicy contrilrotes, 
or do you own “just life inauronte’ ? ... Do you 
realize how Penn Mutual [income Plana CaM Pri 
vide for the education of chiklren? . 
policies provide for your own retirement income, 
as Well ae protecting your family from want? 


.« De your 


fe relation te the ineuronce eelaie, theee fortore 
are He fundamental os repairing o weakened foun- 
tation in a dwelling, aa impurtunt 23 protecting 
ngathat the elements with o tight roof, a3 cheering 
to the ool as feeahs pomieal gored wallpaper to the eve 
off the Ow Dees 


Find ont for yourself the scope of 
The Penn Mutual's professional services 


rive for “Life Insurance Up-to-date.” which eax. 
Aning in detad the scope and quality of the sercices 
offered fv Penn Mutual trained underuriters, Avail 
vorree(/ Of this offer, whether or nef you are a 
Poon MWatwal policvholder, 


THE PENN MUTUAL LIFE INSURANCE COMPANY 


WY. A, LAW, PRESIDENT 


INDEPENDENCE SPU ARE, THILAGELIHiA 


You, a Member of The Society, Can Help 
Your Friends 
Enjoy Richer 
Vacations 


ae 

My vacation trip through 
New York State was planned from 
last November's Grocgearuic,” 
writes one member of The Society, 
Another. set off ona cruise to the 
South Seas after selecting an itimer- 
ary from articles in The Maga- 
ane. A third member found that 
the natural history studies of birds, 
fishes, flowers, and wild annals 
hatl increased his capacity to en- 
joy summer canrp life, 





To thousands of other members, THE GEOGRAPHIC ts an indispensable guide to America’s 
scetuc wonderlands, to Nature's amazing animal kingdom, and to the fascination of lands over- 
seas. Perhaps you are one of the many who have used your Magazine in planning vacations at 
home and abroad. 


Aus you haye derived this advantage from membership, so your friends will alsa weleome 
an opportunity to secure THe Groorapuic and to build wp their own libraries of information. 
Many are eager to share with you the romance of The Society's far-flung scientific and educational 
work, if you will cooperate by nominating them. | 


By proposing these friencls for membership, vou extend to them a valuable courtesy. You 
also render your Society an important service —for only through such member cooperation i 
The Society enabled to maintain and extend its world-wide researches. 
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Nomination for Membership 


Secretary, National Geugraphic Socrety, Sorteenth and.M Sts, NW, Washington, D.C. _ ‘1934, 
I nominate for membership in the National Geographic Society: 
(1) Name 
Addrem 
i u ES 1 v " 
Asunsl ineindesshi in T. 8 —— De petio ___ - 
1.0% «brew. £4.00, Canada. ay NS 
P35; life membership, # Lia Reap Piers or 
Pease make rraniitances pavalilr Ada 
te the Watianal fevarephin ne ____ —— 


rete. Plesee treenit by chek, 


draft, puetal or express omer. —. (Ghoeupation } 


(3) te 
Aduiresn 





(One pra Linas | 


A! Nan and Adal af Namungfing iMamher | 





“Wy LAKE 
“VT CRUISES 


SS. NORTH AMERICAN . . SS. SOUTH AMERICAN 
OCEAN LINERS OF THE LAKES 
Dhrwwh the fase (reat Lukes Country... Alark 
na, Leen Bar, Laraila We elu, Chocapiy, 
herr, (ewe|aa Mutfale, slr Falis net ted dta 
oan crete from Maffalé'te World's Fair for FS). 9) beveled 
ri Hidvlsy ancl bert iw auimicde cabin, Pedow cro, Fil, 
Tor tek let ene any Dravel Using HB. KO Terk Agent. 
CHICAGO, DULUTH & GEORGIAN BAY LINE 
120 'W, Monroe Street, CHICAGO + EARL G, KIRBY, T. M4. 
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CHAMPION-INTERNATIONAL COMPANY 


BAHUP ACTUAL GF 


Nationa! Geograph ic Paper 


anal other high-grade coated Paper 


LAWRENCE MAGE 


THIS Maga riti¢ ig Fite SUA PRLS 


JUDD & DETWEILER, INC. 
Muster Printers 


LCEINGTON PLACE AND FLORIDA AVENUE 


WAGHI AGS Tor, O. c. 





Bound torthe Seven Seas 
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arife Béeves," fowilag alone i 
rele fiulf Mrewm, froma phodeerkh 
be Jelen Ediver Le Gere, plein 


lee fell Tete, Mystery, Geul pererer 
foie Elie hitler... oF 
=| a ol | beete trl Sitserhine Tir 
pated fear convinilest remolitne 
1 in trier 


SP) Pramed ££: Poténd ia TS con 
i af if F q Pree 4 
Fraarerdh i gears tit 
A Hitt ral Li hare W bil i + il le 
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ffaitated crzudar an fegaddl. Obbsimaive goly fen fA 
atic! Geopranhic Socdety, Dep: O, Washington, 2, (C 


“Mirttlona the Geographilc—Ter | 





THE NEW 7 AS 
KODAK SIX-{6 


eA MARVEL OF PRECISION, compactness ond henntr 

~+ the mew fb Six-ld Kodak will instantly 
append to those who know comerns, 

it springs into action wt the touch of a butte 
—itho frat Kodak Annstigonal lens (f45) and the 
Compur shitter with ite speels from 2 te 1/250 
econ cive. you mastery of light and “action.” 
Both conventional and eve.bevel finders make 
this: camera Hevible to we. With the bilt-in 
sclf timer, vou con gel in the picture yourself, 

All this plas the conveniences of roll film . . 
stich 1 Enatooan's wonderful aew “SS” Pan, for 
Hidoor Siupshote af wiht. For @44 x 419 inch 
nictires, Sis-ll with £4.49 lens costs B40, 
Kietmnn KRelak Co, Rowlester, N.Y. 

IF IT NT AN EASTMAN, IT GAT A KODAK 
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Colleges 


BEAVER COLLEGE 


a letiie Vidal fin 
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MARY BALDWIN COLLEGE 
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MARYLAND COLLEGE 
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A PROFESSION ++) AM AWOLATION 
(Thaziging time art [nereanisg ihe 
value of artletic and exliesl treleslsig. 
Clive talented stndente thin adrantage. 
Degree Dipiome und Spectal Coreen, 
Wire to Halph L. Plonderm, Geteerel 
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. Berea! serek Aether 
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linnre | je -t-your Pe Hitieed aT Dikert, | Be LT 
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Girls’ Schools 


COLUMBUS SCHOOL FOR — 


L Firs 1600. Cell eer oreeataiirr. 2en 
GIR } oral at TLaalaeed. lage eee) Eels 
itremmeiies, dunciee. rime, Generel al bea 
ful arljieed Pate oad) cleeres, me -petelt. lal ne 
irs .C FW. Metture) oo Adm Bisa, 0 Catumeae. 0. 
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ied ole Ss 
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hod theith peat. Catalog, Or, M. E. Wright. 
Preealdent, fan WH. Carmel, WY. 
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iuUH TOR 
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AUGUSTA MILITARYACADEMY 


aL Lee Prenat hesrmiiied Modern 

atl ewimmbig fel AT) agemrta Verliedine eidine 
Oreduales th 42 mfleeee O8ch peer 
Reanmalite tele Cafes Cal, T. 2. aller 9 
Mal. 


ial 


seen tai, 
Write far cetejog. | @aelon 


S. teller, Ir. Fort Gothen. Virginia. 


Boys’ Schools 


BLAIR ACADEMY 

A. SOS ee eel! ee ep, | Li ti 

en Mew Jemez, €8 miles fem New Tere Olly 

Brad in wating quien oer 918 oe 
elf Oe Pol, Charles HH. Bead £a... 
[uw io. i labre town, Md, 


A AAP HiOM SOMOOL FOR BOYER, 
ICAMPION [eased] iy UH pete ie Detae le 


ErHilliiog, ail meprad, El igle) soecleal® @henct mg 
Peoperee for all mliheges al) epee, «=| eer 
ing Bik allen Fiieee? = eine Als agp 
LT oC, Cali pom Capi, Bae 2h, Pestle 
du Cheen, Wisenreia, 


FORK UNION 


Aeneiited fire 


oa noheaetl. 

Gmail elLarve. 
Beni lel elude Prana 
for eaitepe a? ieliees, doniar eeheel amall livre 
Fined: mother littio fy Line Calehig 
Or. J, fF. Winker, Fork Unies Miltary Atailenry, 
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GEORGETOWN PREP SCHOOL 


9) eepet feet Wahiegien. Fear yea morse. Evert 
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The National Geographic Directory 
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WARNING! sew a GLOW-OUTS THROW CARS OUT OF CONTROL 
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7 and, get months of extra tire mileage TALE 


HERE would you land if yrw 
had a blow: «ute Yi mereint 
come out Of it safe aod sound. You 
weit be able to avoid ditches, 
poles and oncoming traffic, Peet 
tant life tise sweet to thke chances? 

Today, doe to hieh-peorwered mo 
ford and whirlwind rewonlitipna ol 
amall, maodern wheels, the bear 
generated sasede the tire as terrific. 
Rubber and fabric begin to sep. 
one. “A tiny blister forms and 
grows—bigger—BIGGEE until 
HASIG! A bliow-cvut! 

Ta protect Piri iron blow-ourts, 
every new Cioodrich Safety Salwer- 
town has che amazing Life-Saver 
Ciolden Ply. This invrentian resists 
intense heat. Rubber and fabri 
don't separa, Thus, blisters don't 


form inside the tire. The great, 
unseen couse of blow-nits is pre- 
vented before it beeins. 

Racing daredeuvila tested the 
Golden Ply oot at breakoeck 
speeds. On the world’s fastest track. 
Nef oe Alme-oot, Similar tires 
tute?! the Life-Saver Golden Ply 
iniled at one-third the distance the 
Gilden Ply Silvertowns were run, 


No extra cost! 


Remember, you pay op price pre- 
tii for this extra safety—this 
extra mileage. The new Goodrich 
Safery Silvertown, che only tire-with 
the Life-Saver Goolden Ply, Coss no 
more than other standard 
tires, Get a ser of Ceoodrich 
Silvertowns for your car. 
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